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SUSPENDING ACTION BY DETERGENTS IN THE 
ABSENCE OF SUBSTRATE 


INTRODUCTION 


N an oversimplification of the de- 

tergent process, solubilization of 
susceptible substances takes place, 
emulsification of liquid soils ensues, 
and solids are suspended so that in the 
rinsing process they can ke flushed 
away. A multitude of other subsidiary 
effects occur in these seemingly sim- 
ple processes, but only suspending 
action will be discussed at this time, 
end further only certain phases of 
that. 

Though water-insoluble organic 
substances can be solubilized in dilute 
surfactant solutions to form homoge- 
neous, stable systems, solubilization 
excludes stabilizing effect on inor- 
ganic substances. This latter effect is 
known as suspending action. Sus- 
pending action may be defined as the 
effect of added substances in reduc- 
ing the rate or amount of sedimenta- 
tion of an insoluble substance in a 
liquid. It should be differentiated 
from peptization with which it has 
been synonymously used by many. 
Peptization is the process of bringing 
into colloidal solution as by the lique- 
faction of a gel (21). A suspension 
may be stabilized by deflocculation 
or breaking it up into minute particles 
the aggregates of which would other- 
wise sediment or cause the system to 
become less homogeneous. Surfact- 
ant suspensions as discussed, exclude 
emulsions, which are two-phase sys- 
tems consisting of particles or glob- 
ules of one liquid in another, both 
liquid at ordinary temperatures. 

In the detergent process, soil’ ad- 
heres to, or is sorbed upon some sub- 
Strate which is to be cleaned. Since 
this is a system complicated by ad- 
hesion of soil to substrate, cohesion 
of soil to soil, electrostatic (coulom- 
bic) charges, van der Waals forces, 
and adsorption of surfactant on soi! 
and substrate, an attempt at measure- 
ment of suspending action at least 
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free from substrate complications is 
to be desired. For this reason, the 
work of McBain and Fall, performed 
in the presence of filter paper, should 
be considered carefully before ac- 
cepting their conclusions implicitly. 
Other investigators have been more 
successful by eliminating any sub- 
strate other than the vessels used in 
performing the operations. 

It is obvious that measurement of 
suspending values in the presence of 
a given substrate would be even more 
meaningful. A considerable volume 
of research has been performed under 
these conditions and will be discussed 
separately. 

Initially, only the grosser aspects 
of suspending action will be con- 
sidered, following somewhat a his- 
torical or procedural route. The me- 
chanics and intricacies of the process 
will be discussed separately. Because 
soils are of an indeterminate charac- 
ter and vary with geographical, 
climatic, cultural or industrial loca- 
tion, it was only natural that early 
investigation should utilize colored 
single substances frequently found in 
soil compositions, and the initial dis- 
cussion will be subdivided in this 
manner. 


SUSPENDED MATERIALS 
AND GENERAL 
TEST METHODS 


CARBON Early work by 
Spring (23) demonstrated that de- 
fatted lampblack when dispersed in a 
dilute soap solution would pass read- 
ily through a filter paper, while in the 
absence of soap, the black was easily 
filtered off. From these initial tests, 
considerable evaluation of these stable 
systems has ensued in attempts to 
quantitatively measure this effect. 
McBain and coworkers (16) at- 
tempted to develop a “carbon num- 
ber” to characterize soaps and soap 
solutions. Their work involved evalu- 
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ation of carbon and lampblacks, and 
measurement of the soap dispersions 
of carbon either colorimetrically by 
comparison with a standard dye solu- 
tion, or by the more tedious gravi- 
metric procedure. Vincent (25) per- 
formed several experiments to verify 
McBain’s results. He pointed out the 
inconsistencies in both particle size 
of the black and paper pore size, and 
claimed that by regulating the Mc- 
Bain method to prevent interference 
by coarse, nonstabilized carbon in 
the settling process, with subsequent 
filtration, that 0.2 to 0.4% soap caused 
the greatest stabilization. 

Chapin (2) later used flake graph- 
ite and a foam endpoint to overcome 
the filtration difficulties of McBain’s 
approach. He found differences de- 
pending upon the graphite tested and 
settled on a single type for his work. 

A thorough review of McBain’s test 
by Fall (4) pointed up the limitations 
of the filtration method as to varia- 
tion in paper pore size and to adsorp- 
tion by the black, but did not men- 
tion variations in the carbon or 
lampblacks themselves. 

Elledge and Isherwood (3), in a 
variation of McBain’s test, weighed 
portions of lampblack onto filtered 
papers, then washed them with solu- 
tions of alkali and soap, and weighed 
the residual carbon. Water or aqueous 
solutions of various alkalis had no 
effect, while their combination with 
soap produced positive carbon re- 
moval. 

A well-standardized procedure was 
developed by Vold and Konecny (26) 
using two carbons of well-defined 
average particle size (21 and 83 mp) 
and of differing surface areas (15 and 
four pounds per acre respectively). 
The dispersions were well shaken, al- 
lowed to stand for definite periods, 
then sampled by a device designed to 
minimize error, and measured photo- 
metrically against carefully controlled 
standards. 
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Lindner (10) prepared dispersions 
of soot in detergent solutions and 
measured their suspending character- 
istics photometrically. In a compari- 
son of these values with practical 
results, he concluded that good sus- 
pending value did not necessarily 
indicate good protective action in the 
washing operation. 

Another approach (9) to measure- 
ment of suspending action was the 
addition of increasing amounts of 
detergent stirred with 200 milligrams 
of carbon black. Drops of these sus- 
pensions were transferred to baryta 
paper and rinsed with water. When 
the paper no longer was stained, the 
concentration of detergent to accom- 
plish this was called the carbon black 
number, and these values were said 
to correspond well to wash practice. 
As with McBain’s test, the baryta 
paper obviously introduced a sub- 
strate of unspecified character. 

Baker (1) developed a “defloccula- 
tion” test to measure the effectiveness 
of alkalis in preventing the sedimen- 
tation of bone black (0.15 g, alcohol 
and ether washed) in 100 ml of solu- 
tion. Effectiveness was visually ob- 
served in a series of dilutions. 

Mankowich (11) used a_ specific 
carbon powder for his tests, utilizing 
the ordinary shaking method in com- 
bination with the Andreasen sedi- 
mentation apparatus. The suspensions 
were measured photometrically, using 
(as had others) the nigrosine black 
dye as a standard. 


MANGANESE DIOXIDE—-—— 
Fall (4), in attempting to correct the 
difficulties inherent to McBain’s car- 
bon number method, investigated 
manganese dioxide as the suspended 
matter. This chemical can be a natu- 
ral component of soils, is not readily 
removed from surfaces by water, but 
is removed with soap solution, and 
can be assayed quantitatively. To pro- 
vide a product of uniform particle 
size, he milled CP MnOz and then 
submitted it to levigation to remove 
over-size portions. 

Vincent (25) performed a series of 
experiments in attempts to correlate 
the work of McBain and Fall and 
found that the McBain technique 
could be regulated to provide data 
consistent with those developed with 
manganese dioxide. 

Mankowich (11) used manganese 
dioxide and an ordinary pipet method 
for sedimentation modified to include 
the advantages of the Andreasen sedi- 
mentation apparatus. The suspen- 
sions were analyzed by the perman- 
ganate-ferrous ammonium _ sulfate 
method. 
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IRON COMPOUNDS A com- 
bination of emulsification and sus- 
pension as vital detergent functions 
were evaluated by Snell (22), who 
chose to test burnt umber (25 g) of 
known size characteristics coated with 
a mixture of oils (one g of a 49.5% 
neutral mineral oil; 49.5% cottonseed 
oil; and one percent refined oleic 
acid). Vigorous shaking of the burnt 
umber mixture with the surfactant 
solution was followed by sedimenta- 
tion, withdrawal of a pipeted sample, 
ignition, and determination of iron 
(after solution in sulfuric acid and 
reduction with zinc) by titration with 
permanganate solution. 

Ilmenite (native FeTiO:;;) was used 
by Merrill and Getty (14) as the sus- 
pended material in the evaluation of 
surfactants. Suspensions were made, 
permitted to sediment, and samples 
withdrawn from a cylinder through 
an outlet tube centered and pointed 
upward to permit withdrawal of a 
specific sized sample. Analysis of sus- 
pension was made photometrically us- 
ing a curve prepared from measure- 
ments made on suspensions of known 
concentrations. 

Qualitative data on ferric hydroxide 
(23), and ferric oxide (4) have been 
obtained. 








MISCELLANEOUS Spring 
(23) observed qualitatively that clay, 
hydrated silica and aluminum hy- 
droxides were suspended by soap 
solutions. Fall (4) performed some 


preliminary experiments with clay 
but chose to use a more readily 
analyzable material. 

PARTICLE 
CHARACTERISTICS 
AFFECTING SUSPENDING 
ACTION 


PHYSICAL AND CHEMICAL 
CHARACTERISTICS OF CARBON 
McBain found that extraction 
of carbon black with ether caused 
difficulties in proper suspension for 
his test, for carbon and lampblacks 
as produced contain extraneous hy- 
drocarbon materials. Chapin (2) rec- 
ognized that flake graphite as re- 
ceived was oily and digested it with 
strong hydrochloric acid, neutralized 
with ammonia water, and rinsed it 
free from chlorides before using. 
Vincent (25), in repeating McBain’s 
tests, used a refined bone charcoal 
washed free from chlorides with cold 
and hot water. The carbons used by 
Vold and Konecny (26) were charac- 
terized as follows: 





Mankowich (11) worked with Super- 
Spectra characterized as having a 
fixed carbon content of 92.8%, a pH 
of 4 to 5, and a particle size of 10 mz. 

Some preliminary work by 
Weatherburn and coworkers (27) on 
adsorption characteristics utilized 
Micronex, a channel black, with a 
mean particle diameter of 28 mp. In 
a more definitive study by Reade, 
Weatherburn, and Bayley (20), ad- 
sorption of sodium myristate on a 
variety of carbons was measured. In 
Table I, in addition to mean particle 
diameter and specific surface, are 
shown data for structure index (de- 
fined as the degree of oil adsorption 
determined under standardized con- 
ditions compared with oil adsorption 
of a normal carbon of the same par- 
ticle size taken as 100). Weatherburn 
et al (28) used, in addition to those 
carbons shown in Table I, Royal 
Spectra, average particle diameter 9 
mp, pH 2.8, area square meter per 
gram 285, and a structure index of 
100; and Aquadag, a graphite suspen- 
sion of particles of maximum diam- 
eter for mp and a mean diameter of 
one my or less. 

Further examination of known 
characteristics of carbons is most re- 
vealing (12). Carbon blacks, acetylene 
blacks, vegetable carbons, and syn- 
thetic graphite vary widely within 
their own classifications, and from one 
another. For carbon blacks, the per- 
centage volatile matter is an inverse 
function of pH. An ultimate analysis 
shows from 2.5 to 14% oxygen con- 
tent. Organophilic and hydrophilic 
properties are balanced at pH 2.8; 
organophilic characteristics predomi- 
nate at lower, and hydrophilic char- 
acter at higher pH values. Acetylene 
carbons vary considerably, a channel 
carbon being hydrophilic, while ther- 
mic or explosion carbons are _ not 
wetted with water. The ether extract 
of a channel acetylene black is 10- 
fold higher than for other acetylene 
blacks, the ash values 30-fold higher 
(one percent), and the volatile con- 
tent three and one-half times higher. 
Vegetable carbons have a high ash 
content, and contain small to con- 
siderable amounts of hydrochloric 
acid solubles. Adsorption of ions 
varies with pH. Electronegative sub- 
stances are adsorbed at low pH 
values; electropositive materials, at 
high values; nonelectrolytic sub- 
stances are essentially pH independ- 
ent; and amphoteric substances are 
adsorbed at a maximum between pH 
3.5 to 7. Synthetic graphite is charac- 


Particle _ Area /Ib 
Diameter mp ¥§, acre pH | Volatile (‘ 
Excelsior (impingement) carbon 21 15 3.8 3.94 
Molacco furnace carbon 83 4 o.3 0.15 
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TABLE I 


Carbon particle characteristics 
Adsorption of sodium myristate (20, 28) 














Mean 
particle Specific Adsorption 
diameter surface Structure millimoles /gm carbon 
Carbon mu m?/gm index pH Fatty acid Alkali 
Neo Spectra II 13..7 205 100 0.662 0.603 
Superba 16 163 100 0.468 0.427 
Excelsior 20 134 100 0.329 0.280 
Standard Micronex 28 95 100 4.5 0.220 0.150 
Statex B 34 75 100 10.0 0.180 0.104 
Acetylene black 43 65 300 8.0 0.163 0.111 
P-33 74 37 60 8.0 0.103 0.058 
Lampback 97 23 200 4.0 0.122 0.086 
Cocoanut shell charcoal <74 — 0.980 0.466 
TABLE II 
Possible variation in the suspended constituent 
Possible variables Carbon MnO: Ilmenite Umber 
Contaminants (manufacture) 
Hydrophobic + _ — _ 
Oxidized hydrophobic (CO, COOH) -+- + 4 ? 
Cationic + ? ? ? 
Water-soluble + ? ? ? 
Gases + _ _ — 
Volatile content + + + 
Ash content + 
Particle 
Size + + - + 
Size distribution + + + 
Surface area + + + . 
Adsorptive capacity 
il + ? ? ? 
Gas + ? ? ? 
Water + + + + 
od low to high ? ? ? 
olarity polar to nonpolar olar olar olar 
Aging effect = ° i + . ? 7 ? 
TABLE III 
Comparison of carbon suspension values (18) 
0.25% Solutions—Norit Carbon 
“; Carbon in Suspension 24 Hours 


Water Water + 0.1°; NaOH 
Water 2:3 3.3 
Anionic surfactant 35.0 4.2 
Low-titer soap 32.0 33.0 
Nonionic surfactant (polyoxypropylene-polyoxyethylene) 35.0 32.2 
Sodium carboxymethylcellulose (NaCMC) 38.0 35.0 
90°. Nonionic-—-10°, NaCMC 45.2 35.0 





terized by a relatively high ash which 
comprises compounds of silicon, iron 
and copper. 

The foregoing features characterize 
the various carbons which might be 
used in suspension work, and empha- 
size the actual variation in the most 
important constituent of the test—the 
suspended substance. 


PHYSICAL CHARACTERISTICS 
OF MANGANESE DIOXIDE——— 
Fall (4), early in his work with man- 
ganese dioxide, found variation of 
Suspending action with source of 
MnO: used and concluded that it de- 
pended upon the ratio of fine particles 
present. Mankowich (11) encountered 
Similar difficulty with various sup- 
plies of MnOz, and after classifying 
them as to particle size, found that the 
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smaller particle size materials were 
most useful. Fall (4), and Greiner 
and Vold (6) had already found that 
the MnO» suspended was directly pro- 
portional to the initial suspension 
concentration. 

Greiner and Vold (6) as well as 
others found differences in the ma- 
terial to be suspended. Their own ex- 
perience showed a loss in suspending 
value of a stored sample of MnO: 
even though no apparent change in 
particle size had occurred. They found 
references indicating that manganese 
dioxide varied because a portion of 
the oxygen on the outer surface lat- 
tice is held by abnormally weak 
bonds, thus changing the surface ab- 
sorptive characteristics. Oxidation of 
graphite was also mentioned as affect- 
ing particle size distribution of graph- 
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ite in dispersions stabilized with 
sodium hydroxide. 

To further indicate how variable 
can be the characteristics of the ma- 
terials chosen for suspension exami- 
nation, Table II shows points which 
should be considered and controlled 
as closely as possible. Certainly this 
helps to explain some of the variation 
existing between investigators and 
strongly indicates that suspension 
numbers are more likely to be com- 
parative than identical. Further, 
when the carbons can vary from 
strongly hydrophilic to strongly hy- 
drophobic in character, it becomes 
necessary to characterize the material 
carefully if nearly identical values are 
te be expected. 

The adsorption of surfactants at in- 
terfaces should be dealt with sepa- 
rately as comprising a field in itself. 
However, the work of Harkins and 
his coworkers (7) is so pertinent that 
it must be mentioned here. They 
mention the orientation of surfactants 
in a solute at interfaces, including 
soils, to set up a double electric layer 
which affects suspended particle sta- 
bility. The rapidity of saturation of 
surfaces depends upon the length of 
the nonpolar end of the surfactant 
molecule, and in the presence of elec- 
trolytes, this electrical double layer 
about the particle on which surfact- 
ant is adsorbed becomes compressed, 
resulting in more rapid sedimentation 
or in flocculation, in either case rep- 
resenting a decrease in repulsive 
character of one particle for another. 
An excellent example of this is rep- 
resented by the anionic surfactant 
(Table III) in the absence and pres- 
ence of sodium hydroxide. 


EXPLANATION OF 
SUSPENDING ACTION 


ADSORPTION— That adsorp- 
tion of soap by graphite plays an 
important part in suspending action 
is indicated by Chapin’s test (2) in 
which a minimum quantity of soap, 
more than that just necessary for 
foam formation, is consumed by the 
graphite, before the endpoint is 
reached. The quantitative work of 
Weatherburn and his coworkers (20, 
28) indicated that soap adsorption by 
carbon black comprised adsorption of 
the neutral soap, and adsorption of 
the fatty acid resulting from hydroly- 
sis, the extent of adsorption increas- 
ing with increasing carbon chain 
length of the saturated soaps tested. 
Temperature increase caused only 
slight decrease in adsorption. Their 
work further indicated that adsorp- 
tion increased in a regular manner as 
the carbon particle diameter became 
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TABLE IV 
Concentrations for maximum suspension (26) 
Max Max 
suspension* conc** 
Material moles/1000 suspended CMC 
Surfactant suspended géaq solid M x 10° 
Diocty] sodium sulfosuccinate MnO, 0.014 1.19 3.6 
Excelsior carbon >5 
Dodecylbenzene sodium sulfonate MnO, 0.022 0.98 0.4to3.0 
Excelsior carbon 0.15 4.93 
p-Isooctyl phenol decaethylene glycol MnO: — 0.0 
Excelsior carbon 0.08 5.33 0.033 to 4.7 
Molacco carbon 0.0024 4.58 
Hyamine 1622 MnO; 0.0047 0.87 — 
Sodium oleate MnO, 0.0065 1.35 0.8to 2.3 
Excelsior carbon 0.126 2.70 
Molacco carbon 0.014 3.95 
p-Toluenesulfonic acid MnO; <0. 005 >0.79 
Excelsior carbon 0.0 
*Initial concentration 
**g /1000 ml 
smaller (as the surface area became duced, the negative charges were 


greater). Adsorption rose sharply as 
the mean particle diameter was re- 
duced from 50 mp, maximum adsorp- 
tion occurring between 10 to 20 muy. 
A high degree of specificity is seen 
to occur in the following illustration 
of surfactant adsorption (6). Particles 
coated with a monomolecular layer 
of surfactant with a relatively small 
area per adsorbed molecule should 
have greater dispersing action than 
those with relatively large areas per 
molecule. However, it was demon- 
strated that one surfactant with an 
adsorbed area per molecule of about 
49 A? was a better suspending agent 
than one having about half that area. 


MICELLE EFFECT Since 
critical micelle concentrations and 
their average size are affected by 
temperature, and if colloidal nature 
is a factor in suspension, then the 
rate of sedimentation should be like- 
wise affected. Calculation of Fall’s 
data (6) by Stoke’s law showed no 
real differences in the ratio of diam- 
eters of the largest particles capable 
of remaining in suspension at 40° and 
75°C, hence colloidal nature of the 
solution seemed to them of minor 
importance to the suspension mechan- 
ism. The same conclusion might be 
drawn from the data of Table IV, 
where critical micelle concentration 
shows no relation to the amount of 
suspended materials. However, mi- 
celle formation affects ionization as 
further discussion under ionic charge 
suggests. 


AGGREGATES Merrill and 
Getty (14) considered a portion of 
the suspension mechanism as involv- 
ing separation of secondary aggre- 
gates into primary particles. Electron 
micrographs (26) suggested that the 
negatively charged carbon particles 
formed larger dissociable aggregates 
in the presence of hydrogen ions, but 
that when sodium oleate was intro- 
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neutralized, promoting suspension. 

Calculations (26) by Stoke’s law 
indicate that particles 2.69. in 
particle size should remain suspend- 
ed. However, carbon suspensions 30- 
to 130-fold smaller than this sedi- 
mented as aggregates even though 
the individual particles were clearly 
discernible under the electron micro- 
scope. Suspending agents reversed 
this secondary aggregation, and shift- 
ed the size-frequency curve toward 
smaller particles. Stabilization of 
suspensions seems to depend upon 
ability to deflocculate particle aggre- 
gates. 4 

Deflocculation is stressed as an im- 
portant factor in the formation of 
stable suspensions (26). Since defloc- 
culation is in effect repulsion of 
particles for one another, Fuchs’ (5) 
basic principle is important: 


App <, Apw = Aww. 


Deflocculation is more nearly com- 
plete when the attraction of particle 
for particle becomes less than particle 
for water, and as the attraction more 
nearly equals that of water for water. 
The necessary attraction of the par- 
ticle for water obviously is brought 
about by several mechanisms already 
discussed, among which are ion ad- 
sorption, and whether the ion is a 
simple one or a surfactant type. 


IONIC CHARGE 
is of major importance in either 
aqueous or nonaqueous media. In 
colloidal solutions, as the total con- 
centration is increased, the concen- 
tration of ions first increases, and as 
the critical concentration is reached, 
the concentration of ions no longer 
varies directly with the total concen- 
tration. A visual representation of 
this effect is Figure 1 by Preston (19), 
which shows that, beyond the critical 
concentration for micelle formation, 
icnization of surfactants ceases to 
follow the relatively straight line 


Ionic charge 
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at? ae Ions 
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Concentration of Each Species 
Y 


Concentration 


Figure 1 
Effect of change in total concentration 
upon the concentration of ions and 
micelles 


relationship of simple electrolytes. 
However, it is very probable that the 
micelle effect begins to become evi- 
dent considerably before the critical 
concentration is reached. The nega- 
tively charged surfactant ions are 
strongly adsorbed with resultant in- 
crease in zeta potential and amount 
of material suspended. The manner 
in which positive ion concentration 
builds up determines both concentra- 
tion at maximum suspension and the 
extent of the concentration range be- 
fore flocculation occurs. 

Merrill and Getty (14) point out 
that decrease in suspending action at 
higher concentrations is attributable 
to discharging the particle or com- 
pressing its double layer (Gouy type). 
Electrostatic attraction of a charged 
particle for the small ions of opposite 
charge in its ionic atmosphere will 
slow down its rate of sedimentation 
(15). Greiner and Vold (6) concluded 
that the dominant variable determin- 
ing stability of manganese dioxide 
suspension was the magnitude of the 
zeta potential of the suspended par- 
ticles. 


SOLVATION The presence of 
an envelope of water about a mole- 
cule was suggested by Niven (17) as 
one means whereby the electrophor- 
etic charge on a particle can result 
in a more stable suspension. It was 
suggested that, as hydrophilic sub- 
stances in water are encased by an 
envelope of water, adsorption of sur- 
factant by a hydrophobe would result 
in the particle exhibiting an oriented 
polar film then readily wetted, re- 
sulting in solvation. This mechanism 
of adsorption of surfactant is analo- 
gous to an oil globule coated with sur- 
factant as in emulsification. 

Adsorption of dissolved substances 
can be very specific in nature, and 
since nonionic surfactants have very 
lower orders of ionization, their 
effects must be attributed at least in 
part to some other mechanism. Non- 
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ionic surfactants fail to suspend polar 
manganese dioxide and it was sug- 
gested (14) that sorption of the non- 
ionic by the powder occurred with 
the polar portion attached to the polar 
solid. The coated particle then became 
more hydrophobic and resulted in 
sedimentation in the polar solvent 
(water). For carbons, the reverse 
mechanism appeared to hold. 

Application of Hauser’s (8) discus- 
sion of polar nature permits a rather 
clear explanation of why nonionic 
surfactants are poor dispersants for 
polar solids. As bonding of water on 
colloidal particles is presumably 
closely connected with their asym- 
metric structure, and as water is 
dipolar, the stress of asymmetric 
charge is most readily satisfied by 
another material also polar in nature. 
In considering a system comprised of 
polar manganese dioxide particles, 
water, and a nonionic surfactant, the 
following sequence of occurrences 
may be visualized: 

a) The polar MnO: is surrounded 
by an envelope of preferentially 
sorbed water. 

b) The nonionic surfactant is 
soluble because of hydrogen bond- 
ing (of water) with the multiple 
ether linkages present. 

c) Being a surface-active agent, 
the nonionic is impelled by surface 
forces to orient on the solid par- 
ticles. 

d) Orientation of surfactant re- 
lieves the particles of water of sol- 
vation, and being highly polar in 
nature, the surfactant molecule 
leaves as an outer coating, its hy- 
drophobic portion. 

e) The MnO2-nonionic system 
becomes essentially hydrophobic, 
the particles no longer repulse one 
another, flocculation occurs and 
sedimentation rapidly results. 


DISPERSION IN NON-AQUEOUS 
MEDIA———If carbon particles can 
be prevented, by adsorbed molecules, 
from approaching one another to such 
short distances as to enter each 
other’s sphere of attraction, stable 
suspensions should result (24). In 
non-aqueous systems it was demon- 
strated that adsorption could provide 
stable suspensions, and a review of 
this literature (6) revealed that the 
presence of materials of an ionic 
nature produced dispersions while 
nonionic materials, even of highly 
polar nature, eg, alcohols, amines, or 
organic acids, were ineffective. This 
seemed to indicate a high degree of 
specificity on deflocculation and sus- 
pension since they depend upon prop- 
erties of specific adsorbability rather 
than on polar nature exclusively. 
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Figure 2 


Burnt umber suspension values 


DETERGENT APPLICATION 
OF SUSPENSION 


STUDIES 
The data of Table IV show no re- 
lationship between critical micelle 


concentration and the concentration 
of surfactant at which maximum sus- 
pending characteristics are obtained 
for either polar or nonpolar sus- 
pended materials. This indicates (26) 
that phenomena other than critical 
micelle concentration must account 
for suspension characteristics. Per- 
haps this should come as no sur- 
prise when noncolloidal electrolytes 
possess suspending ability, albeit at 
quite low solution concentrations, and 
at very sharp maxima of effective- 
ness. This is clearly pointed up in 
Table V. 





TABLE V 
Ilmenite suspension (14) 


Maximum 
effectiveness 
concentration 
Salt in molarity 


Sodium hydroxide 7 x 10-5 
Sodium carbonate 5 x 1074 
Tetrasodium pyrophosphate 4.8x 107 
Trisodium phosphate 1x 107-° 
Nas3HSiO,(Na20. 0.67 SiO: ) 2x 10-4 
Na2SiO; 5x 1074 
Na2O.3.3 SiO: 5 x 10-5 
Na2O.2.8 SiO: 4x 1075 
Sodium dodecylbenzene sulfonate-A 5x 10-3 

60% A—40% sodium sulfate 2x 10-3 

60% A—40% Na2SiO; 2x10 





Tables V, VI and VII and Figures 
2 and 3 demonstrate differences in 
the ability of surfactants and deter- 
gent builder compounds to suspend 
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TABLE VI 
Burnt umber suspension values 


(22) 


Mé umber per 100 cc suspension 
0.1% Na oleate 


0.1% Alone added 
Sodium hydroxide 18.9 66.4 
Sodium metasilicate 32.2 77.0 
Trisodium phosphate 25.3 73.4 
Sodium carbonate 12.2 66.4 
Modified soda 12.2 57.6 
Sodium oleate 48.6 —_— 


a variety of inorganic materials. Out- 
standing in all these is the ability of 
the phosphate builders (particularly 
polyphosphates) either to suspend 
more materials at a given concentra- 
tion, or to maintain them in suspen- 
sion at much lower concentrations. 
Table V and Figure 2 demonstrate 
this ability of tetrasodium pyrophos- 
phate for ilmenite and burnt umber, 
indicating its potential effectiveness 





TABLE VII 
Suspending power of builders 
(11) 
25-26°C 


MnO» as mg/100 mi solution 
Carbon as dye concentration x 1000 





Suspending 
Wt /Vol value 
Qq MnO: Carbon 
Water—distilled - 0 16 
Water—pH 11 (NaOH) - - 97 
Water—pH 12 (NaOH) —_ 280 
Sodium sulfate 0.10 — 10 
0.12 0 
Tetrasodium pyro- 0.10 - 13 
phosphate 0.12 160 
NasP;O0\ 0.12 161 
NasP.O;; 0.12 164 
NasPOis 0.12 168 
Sodium carboxymethyl- 0.04 150 
cellulose 0.10 133 363 
0.20 120 
439 








during the rinsing (dilution) process 
of cleaning. 

Table VII demonstrates the relative 
effectiveness of the polyphosphates 
as suspending agents for MnOsz, but 
suggests little or no improvement as 
the anion becomes more complex. 
Choice of carbon for determination 
of suspension value may explain the 
relatively low numbers obtained. 

Table VIII demonstrates the un- 
usual ability of tetrasodium pyro- 
phosphate, when used as a _ builder 
for a variety of surfactants, to sus- 
pend both polar and nonpolar “soils”, 
though its effectiveness for the latter 
type is the more marked. 

Table VIII shows the relative in- 
effectiveness of nonionic surfactants 
in suspending polar manganese di- 
oxide. It is also shown that an opti- 
mum alkyl chain length must exist 
for alkylaryl sulfonate when used 
without builder addition. Figure 3 
shows this for suspension values of 
burnt umber, the decylbenzene sul- 
fonate being considerably less effec- 
tive than the dodecyl homolog. 

Work by Mankowich (11) indicates 
considerable differences in suspend- 
ing ability for different surfactants, 
but suspension numbers do not nec- 
essarily differentiate between good 
and poor detergents. In those instan- 
ces where surfactant-builder combi- 
nations were tested (11, 14, 22) either 
increased suspension values resulted 
from the combination, or lower con- 
centrations were required for maxi- 
mum effectiveness. 

Using ilmenite as the suspended 
medium, Merrill and Getty (13) eval- 
uated potassium silicates of varying 
K.,0: SiO. ratio as suspending agents. 
Only very slight differences were 
found in the silicates, optimum con- 
centration for suspension lying near 
0.03%: This was 0.02% for potassium 
carbonate, and 0.3°% for soap. These 
values compare favorably with others, 
the relatively sharp, low, concentra- 
tion maxima for alkalis being again 
apparent. 

An interesting comparison of a 
variety of surfactants for carbon sus- 
pension is shown in Table III. The 


effect of a known antiredeposition 
agent (sodium carboxymethylcellu- 


lose), either alone or in combination 
with a nonionic surfactant, is ap- 
parent in distilled water. In water 
containing sodium hydroxide, the 
suspending action is reduced, par- 
ticularly for the anionic surfactant 
pointing up the specificity of action 
resulting, probably from adsorption of 
surfactant and change in the ion 
atmosphere about the carbon particle. 

Valuable indications of detergent 
effectiveness have resulted from the 
suspension work reported in the liter- 
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ature. Certain apparently controlling 
principles have been developed, but 
the work has at best been semi- 
quantitative in character. While 
quantitative methods for estimation 
have been used for measurement, in 
none of the work has any real char- 
acterization of the suspended medium 
been made: Whether the suspended 
medium is highly, moderately, slightly 
polar, or almost completely nonpolar 
has not been sufficiently well estab- 


lished. 


FACTORS IN 
SUSPENDING ACTION 


The suspended materials investi- 
gated are not the “simple” soils pre- 
viously imagined: They vary with 
source, physically, and chemically. 
Since those most generally used for 
test are of extremely fine particle size 
(the most stable suspensions are those 
of smallest average particle size), 
they have tremendous surface area 
and adsorb contaminants during man- 
ufacture or afterwards as a result of 
handling and aging, have distinctive 
pH values, and vary in polarity. 

Because of variation in the sus- 
pended powders, suspension values or 


isotherms are relative rather than 
absolute. 
Increase in suspending action is 


shown by combinations of surfactant 
and electrolyte builder, the more 
complex poly-phosphates being the 
more effective. 

Adsorption of ions, either surface 
active or simple, occurs in aqueous 
media and can change the rate of 
sedimentation by attraction of the 
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charged particles of opposite charge 
in its ionic atmosphere. 

Adsorption of ions changes the 
particle charge (or zeta potential) 
and breaks up (deflocculates) the ag- 
gregates which form on entrance into 
the pure liquid, into their initial in- 
dividual particles, making the sus- 
pension more stable. 

The best suspending agents are 
those which contain both a weakly 
and a strongly adsorbed ion, to pro- 
vide the insoluble particle with a high 
electrokinetic charge (zeta potential), 
and make the surface as much like 
the solvent as possible. 

Like other surfactants, nonionics 
are preferentially sorbed by particles, 
and upon particle polarity will depend 
the degree of suspension attained: 
Polar particles will sorb the hydro- 
rhilic portion of the nonionic, leaving 
the particle nonpolar and undispersed 
{or vice versa). 

Simple electrolytes such as sodium 
hydroxide, sodium chloride and oth- 
ers, can suspend solids, but have very 
sharp maxima at relatively low solu- 
tion concentrations. More complex 
electrolytes such as_ polyphosphates 
suspend particles over a _ relatively 
broad range, continue to be effective 
at very low solution concentrations, 
and are effective with both anionic 
and nonionic surfactants. 

With surfactant solutions, colloidal 
aggregates are formed and the con- 
centration of organic ion and gegen 
ion does not increase equally with 
total concentration: A decrease in the 
ion concentration thus results so that 
much higher concentrations of deter- 
gents than of simple salts are still 
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' available to hydrate further thus pro- 
TABLE VIII viding the particle with a solvent en- 
’ velope less likely to aggregate and to 
Suspending power of surfactants (11) - y eeree 
sediment. 
25-26°C 5) Colloidal character of the solu- 
— as_mg/100 ml solution tion affects the concentration of sim- 
Carbon as dye concentration x 1000 ple ions and molecules and this in 
P MnO: value, surfactant in Carbon value, surfactant in turn affects the ionic atmosphere of 
ur- . 
H factant 0.12% 0.12% 0.10% 0.10% the suspended particle and degree of 
wt vol Na» Nas 0.10% Na2 Nay 0.10% i j pti 
Surfactant ___(%)__ Water SO, P:0: CMC Water SO, P:0; cmc ‘onic adsorption. 
Sodium oleate 0.4 182 163 167 77 305 265 313 255 6) Measurements of suspending ac- 
-. st wm um 1750 170225 253 tion are relative rather than absolute, 
4 Sodium lauryl] sulfate 0.4 173.176 141 ~~136 285-314-325. -308~Ss«étttributable largely to variability in 
0.2 169 169 148 63 116 165 233 a‘ > tic 
ote ts7tss the suspended particles used. 
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sulfonate .; = wa wm be useful in the evaluation of deter- 
1, O38. . we. _—__ i 7 _ rs ae inal sar’ 
Sodium isopropyl 0.4 12 215.200. 255 263 gent materials by indicating possible 
_ naphthalene sulfonate 0.2 _138 165 188240 differences between good or poor de- 
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Tr 0.2 —-— = a as tergents, indicating potential im- 
Amylphenol decaethylene — > a oO 130 470 370 £675  °# 625 provement in detergency by combin- 
_— - - - _ —__ jng surfactant with builder, and help 
p-Isooctylphenol decaethylene 0.4 0 0 161 129 512 350 648 628 by aes 
glycol 0.2 0 0 160 238 11 158 205 to explain the surfactant builder ef- 
0 0 0 16 é . 
: : ee Oe as sthevniiased : ote pibes 
Polyethylene glycol 400 0.4 0 0 163 #108 + #4508 280 395 595 fectiveness of poly phosphates yadaconre 
‘ ' monolaurate 0.2 0 0 163 100 36 26 64 tenance of soil particles in suspension 
Doog 0.1 167 ; ; (ae ommane ‘ : . att 
Polyethylene glycol tall oil 04 0 0137 —_— —_ —_ at very low solution concentrations. 
ester 0.2 149 310 178 275 258 
0.1 157 =. mE 
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THE RELATIONSHIP OF DYE AND PIGMENT SALES 
TO TEXTILE PRODUCTION 


— ee 


JESSE WERNER and RICHARD BERGER 


INTRODUCTION 


T has been estimated that approx- 

imately 70 percent of the dollar 
sales of the dye and pigment industry 
is accounted for by textiles. Based on 
this figure, it is little wonder that dye- 
stuff executives should follow so 
closely the happenings and changes in 
the textile trade. Moreover, it is not 
sufficient to say merely that the two 
industries are related; more impor- 
tant is the determination as to how 
they are related. If an exact relation- 
ship were known, then it would be 
possible for dyestuff companies to 
predict their sales in terms of textile 
production. 

This article is an attempt to show 
one tool which may be used in fore- 
casting dyestuff sales. The method 
discussed herein may have some lim- 
itations, as will be pointed out later. 
Nevertheless, it is a tool which seems 
to have usefulness and is the first 
positive correlation developed be- 
tween overall dye and pigment sales 
and textile production of which we 
are aware. 


DISCUSSION 


The first step is to obtain total 
United States sales of dyes and pig- 
ments (lakes and toners) in pounds 
from the annual U §S Tariff Commis- 
sion reports. These industry sales are 
then converted to an index with the 
same base as the Federal Reserve 
Board Index of Textile-Mill Prod- 
ucts, namely, 1947-49 — 100. These 
figures are given in Table I and plot- 
ted in Figure 1, from 1947 (the first 
year for which the new FRB Textile 
Index is available) to 1956. 

As may be seen from Figure 1, 
there seems to be an extremely close 
relationship between the two sets of 
figures from 1951 through 1956. In 
earlier years, the interrelation is not 
quite as apparent. Although it is def- 
initely desirable to have more years 
of data on which to base correlations, 
it was decided to limit the study only 
to the last six years because of the 
extreme closeness of these relation- 
ships in that period. A scatter diagram 
was then plotted of these two indexes 
for this time period. This is shown in 
Figure 2. 
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Figure 1 
Index of industry dye and pigment sales in pounds 
compared with FRB Index of Textile Production—1947-1956 
(1947-49 — 100) 











FRB Index of Textile Production 


Figure 2 


Comparison of the Federal Reserve Board 
Index of Textile-mill Products Production 
and the Index of Sales of Dyes and Pig- 
ments 


By inspection, it is apparent that 
a straight line can be drawn through 
these points such that each point will 
fall very close to this line. This line 
of closest fit is called the line of re- 
gression and its equation, the estimat- 
ing equation, since it can be used for 
estimating or forecasting data beyond 
that given in the scatter diagram. 
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TABLE I 
Comparison of the Federal Re: 
serve Board Index of Textile-Mill 
Products Production and Total 
U S sales of dyes and pigments, 
1947-56 5 
Index of FRB index o! 
sales of textile-mill 
TotalUS dyes and products 
sales of dyes pigments production 
and pigments (1947-49 (1947-49 
(000,000 ibs) =100) = 100) 
1947 243.98 115 101 
1948 221.08 105 105 
1949 169.11 80 94 
1950 232.09 110 111 
1951 200.10 95 107 | 
1952 184.27 87 103 
1953 188.34 89 104 
1954 172.30 82 9 | 
1955 194.02 92 106 
1956 187.62 89 104 
Average, 
1947-49 211.39 100 100 


Source: U S sales of dyes and pigments are taken 
from the U S Tariff Commission Annual Reports | 
and are obtained by adding total dye sales to total 
sales of lakes and toners. 





The equation for this line is 
Y = aX + b, where 

a and b are constant, Y — Index ol 
Sales of Dyes and Pigments, and X = 
FRB Index of Textile-Mill Products 
Production. 

To determine the values of a and 
b from the data at hand, the method 
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of least squares is used. The values 
of a and b are: 


NIXY — =X*ty 





a" “Nx? — (&X)?_ 
p = DX zY — =X* XY 
N2rX? — (=X)? 
where N number of years used, 


or 6 and & signifies the sum of the 
corresponding data. 

The values to be used for substitut- 
ing in the above formulae are given 
in Table II. 





TABLE Il 
FRB index Index of 
of sales of 


textile-mill dyes and 
products pigments 


x Y XY x? Y 

1951 107 95 10165 11449 9025 
1952 103 87 8961 10609 7569 
1953 104 89 9256 10816 7921 
1954 95 82 7790 9025 6724 
1955 106 92 9752 11236 8464 
1956 104 89 9256 10816 7921 

619 534 55180 63951 47624 





6 (55180) — (619) (534) 


———_ = +0.9798 
6 (63951) —383,161 


Thus a= 


p — (63951) (534) — (619) (55180) 
6 (63951) —383,161 


- 12,0844 


The equation for the line of regres- 
sion is 
Y = 0.9798 X — 12.0844 
This was placed on the scatter dia- 
gram, as shown in Figure 3. 
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Figure 3 


Comparison of the Federal Reserve Board 
Index of Textile-mill Products Production 
and the Index for Sales of Dyes and Pig- 
ments 


The coefficient of correlation for the 
two Indices was also determined. The 
formula for the coefficient of correla- 
tion, r, is: 

N2XY — (2X) (TY) 
** /(N=X?—(2X)"] [NSY?—(SY)2] 


6(55180) — (619) (534) 
r ‘ 
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/ [6(63951) —383,161] (6(47624) — 285,156] 


This confirms a positive correlation 
of a very high order, since -+1.0 
would indicate a perfect correlation. 

The estimating equation, Y—0.9798 
X —12.0844, can be used to determine 
the Index of Sales of Dyes and Pig- 
ments for any year in which the 
FRB Index for Textile-Mill Products 
Production (X) is known. A compari- 
son of the actual Index for Dye and 
Pigment Sales and the theoretical one 
(obtained by substitution of the FRB 
Index for X in the equation) for the 
years 1951 through 1956 is presented 
in Table III and plotted in Figure 4. 
The differences between the actual 
and calculated, as percentages of the 
actual values, are given in Table III. 





TABLE Ill 


Index of sales of 
dyesand pigments Difference 


FRB index of 
textile-mill 


products Actual Calculated as % of 

4 y actual 

1951 107 95 92.8 +2.3% 
1952 103 87 88.8 —2.1 
1953 104 89 89.8 —0.9 
1954 95 82 81.0 +1.2 
1955 106 92 91.8 +0.2 
1956 104 89 89.8 —0.9 


These differences are remarkably 
small, showing a maximum of 2.3% 
for any of the six years. 


USE IN FORECASTING——— 
Since the FRB Index of Textile-Mill 
Products Production is comparatively 
well known and is forecast by many 
leading textile economists, consult- 
ants, textile companies and dyestuff 
companies, it is only necessary to de- 
velop the foregoing one step further 
in order to present a simple fore- 
casting equation for US sales of dyes 
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Figure 4 


Comparison of actual 
indices of U S sales of dyes and pigments 


and calculated 


and pigments in pounds (on the same 
basis as reported by the US Tariff 


Commission) based upon the FRB 
Index. 


+ .94 
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Let F=US sales of dyes and pig- 
ments in pounds, in any 
one year 


Since Y =index of sales of dyes and 
pigments, and 


100 =index for |1947—1949 (aver- 
age), and 
211,390,000 =pounds of dyes and "pig- 
ments sold in US in 1947-— 
1949 (average), 


Then, 
Y (211,390,000) 
~ 100 
Since Y = (0.9798) X — 12.0844 


Then F =(0.9798) (2,113,900)X — 
(12.0844) (2,113,900) 


F =2,071,199.22X — 
25,545,213.16 


where X is the FRB Index. 


It appears now that the FRB Index 
will approach 99 for the year 1957. 
By substituting 99 for X in the equa- 
tion, 

F = 179,500,000°pounds 


The 1957 forecast for US sales of 
dyes and pigments is therefore 179,- 
500,000 pounds. 

Having once estimated total US 
sales, it is necessary only for each 
company to decide what percentage 
of the entire market it will obtain 
in order to determine what its pound 
sales will be. This percentage figure 
for past years is available to each 
company by comparing its own pound 
sales with that of the industry for 
each year. 


LIMITATIONS———-As mentioned 
earlier, it is necessary to proceed 
with some caution in using any re- 
lationship based upon data of so few 
years. However, as an added tool in 
the forecasting procedure, it may well 
be used as a further check on a 
company’s forecasting accuracy, in ad- 
dition to its already existing methods. 

It is hoped that with further study, 
reasons may be advanced as to why 
the relationship was not as close in 
the post-war period 1947-1950 as it 
has been since then. Isolation of these 
causes in terms of a statistical rela- 
tionship will make the tool described 
herein even more valuable. 
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Advances in Wool Dyeing 
Simpson, G G, Dyer 119, 93-4, January 17, 1958 

Dyeing wool at temperatures above 
100°C increases the rate of level dye- 
ing. At 110°C, leveling has been found 
to take place on the average three 
times as rapidly as at 95°C, and at 
120°C it is still more rapid. Not all 
dyes, however, are stable at tempera- 
tures above 100°C in the presence of 
wool; and it has also been found that 
the wool itself becomes gradually de- 
graded as the temperature is increas- 
ed. The limiting conditions of time, 
temperature and pH value are stated 
to be as follows: the temperature 
should not exceed 110°C, and the time 
should not exceed one hour. The use 
of strongly acid or neutral dyebaths 
should be avoided, the preferred pH 
limits being between three and 6.5. 

Two distinct methods of continuous 
wool dyeing (both for carpets) have 
been developed in recent years: the 
Du Pont loose wool method and the 
ICI method for pile fabrics. 

The Du Pont method is geared to 
the loose wool scouring machine, so 
that scouring and dyeing take place 
as a continuous process. In a five- 
bowl scouring range the dye liquor is 
in the fifth bowl, heated to the boil. 
As the time of passage of wool through 
the dye liquor is only about 90 sec- 
onds, only dyes possessing a rapid 
rate of dyeing may be used. Stock 
solutions of dye and formic acid are 
fed to the dyebath continuously. 

The ICI continuous method aims at 
producing a level result on pile fab- 
rics, in particular carpets. In principle, 
the method consists in impregnating 
the fabric in a cold thickened dye 
solution containing a wetting agent 
and an acid fixing salt. The fabric 
then passes through a slot to remove 
excess liquor, and is steamed for five 
minutes. The thickener is added to 
prevent the dye solution from falling 
by gravity to the bottom of the pile, 
thus leaving the pile tips undyed. 
Acid milling dyes and sodium di- 
hydrogen phosphate are recommended 
for this method. 

A process for dyeing wool at low 
temperatures, which involves adding 
a quantity of an emulsified organic 
solvent, is also described. The author 
suggests that although this process is 
theoretically attractive, much further 
development work will have to be 
done before it can be used on a 
practical scale. 

In the field of chrome dyestuffs, a 
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study has shown that in the after- 
chrome method, the point where un- 
levelness is most likely to occur is 
when acid is being added to exhaust 
the dyebath prior to chroming. 


The Reaction of 
Formaldehyde with Wool 
its Effect on Digestion 


Insects 
Textile Research J 28, 303-14, 


and 


by 


McPhee, JR, 
April, 1958 
This paper describes studies on the 
reaction of formaldehyde with wool 
under a variety of conditions, with 
special reference to the reaction at 
PH 12 and to the effect of the reactions 
on the ability of insect larvae to 
digest wool. 

Formaldehyde reacts readily with 
proteins under a wide variety of con- 
ditions, the rate of reaction being 
much greater in strongly acid or 
alkaline conditions than at intermedi- 
ate pH values. When a protein is 
treated at room temperature with 
formaldehyde solution, an equilibrium 
is immediately set up with amino 
groups. At pH 12 formaldehyde com- 
bines with at least 95% of the indole, 
55% of the primary amide, 45% of the 
guanidyl, and 40% of the primary 
amino groups in 30 minutes. 

The author reviews previous work 
on mothproofing based on the chemi- 
cal modification of wool, which he 
says has been mainly concerned with 
the conversion of disulfide bonds into 
more stable crosslinks. 

In treating wool with formaldehyde 
at pH 12 he used for the pH buffer 
0.2 M NaeHPO; in 1 N NaOH. The 
wool was saturated with this solution 
at room temperature for 30 minutes. 
The reaction with formaldehyde at pH 
0.5 was found to be slower than at 
pH 12, but much faster than at pH 4 
or 8. 

Wool treated in this way is resistant 
to attack from newly hatched and 
fully active larvae of the clothes moth, 
and from newly hatched but not fullv 
active larvae of the furniture carpet 
beetle. The treated wool showed in- 
creased resistance to alkali, acid, thio- 
glycollate trypsin, and soil micro- 
organisms, but the appearance, felting 
shrinkage, bursting strength, abrasion 
resistance and yarn strength were un- 
altered. 

Thirty-nine references to the liter- 
ature are cited. 
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Dyeing Orlon Socks 


Bidgood, L, Jr, Dyer 119, 347-9, 351, 


28, 1958 


February 


During the last year the U S hosiery 
industry has witnessed a tremendous 
increase in the use of Orlon acrylic 
fiber in men’s and children’s socks. 
The growth promises to continue as, 
in addition to its dimensional stability, 
easy care, good wearing characteris- 
tics and freedom from moth problems, 
Orlon for socks offers a complete 
range of colors from clear pastels to 
dark rich browns and charcoals or 
black. The ease with which Orlon can 
be cross-dyed in blends makes pos- 
sible the production of heathers and 
other fancy effects by piece-dyeing. 
Dyed yarns are available to complete 
the range of styling possibilities. 

Polyacrylonitrile, from which Orlon 
is made, is very readily wettable. As 
a result, Orlon socks quickly and com- 
pletely wick or blot up perspiration. 
A typical fabric of Orlon can hold 
up to 700 per cent of its weight in 
water, and since this moisture is not 
retained within the fibers, but be- 
tween them, the fabric dries quickly. 

Orlon is available in deniers ranging 
from one up to 10, and with this 
latitude in choice of raw materials. 
spinners have produced yarns having 
the body and ruggedness suitable for 
coarse gauge athletic socks at one ex- 
treme and for soft and luxurious 200- 
needle hose at the other. 

Two general types of yarns of Orlon, 
the so-called “regular” and the “high- 
bulk” types, are sold to hosiery and 
sweater knitters. The “regular” yarns 
have from four to six percent shrink- 
ase, and are knit essentially to the de- 
sired finished garment size. The “high 
bulk” varns are quite different; they 
will shrink from 18 to 22 percent, 
and are generally preshrunk before 
knitting. 

For dyeing the socks, disperse and 
cationic dyes are used. Full details 
of the dyeing processes are given by 
the author. 

Orlon is frequently used blended 
with nylon or wool in hosiery yarns. 
The blend can be dyed to solid union 
shades, cross-dyed to tone-on-tone or 
contrasting effects, or either fiber may 
be dyed with the other left undyed. A 
blend of 80° Orlon and 20% cotton 
has proved popular for men’s and 
children’s hosiery. 

A finishing treatment is described 
which imparts a soft hand and at the 
same time provides protection against 
static. 
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36th Annual Convention———— 


THE COLORIMETRIC PROPERTIES 
OF WHITE COTTON PIECE GOODS: 


A Report on Studies 


Carried Out by the AATCC Subcommittee on Bleaching 


N 1952, the AATCC Committee on 

Bleaching undertook a study of 
the colorimetric properties of white 
cottons in the “as bleached” (white 
bin) state and in the finished state. 
It was the aim of this work to meas- 
ure the colorimetric properties of typ- 
ical commercially bleached and fin- 
ished cottons, and to develop practical 
instrumental methods for the meas- 
urement of these properties. Upon the 
achievement of these goals, it was 
planned to attempt to set up numer- 
ical specifications for the colorimetric 
properties of white cottons. Such 
specifications should be of material 
value in bleachery and finishing plant 
control, and in commercial transac- 
tions. These goals have not yet been 
achieved, but the progress made so 
far is reported herein. 

Since it was expected from the be- 
ginning that this project would tax 
instrumental methods rather heavily, 
a conference was arranged at the 
National Bureau of Standards for the 
purpose of insuring a sound start. 
Our thanks are due to K S Gibson 
and D B Judd, of the Bureau, who 
spent most of a day with H Hemmen- 
dinger2 of General Aniline & Film 
Corp, F M Fisher of American Vis- 
cose Corp, and the author, in discuss- 
ing the proper approach to the prob- 
lem. The spectrophotometric work 
was carried out substantially as 


*Presented November 14, 1957 during the 3¢th 
Annual AATCC Convention at the Hotel Statler, 
Boston, Mass. 
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The Subcommittee on Bleaching is con- 
ducting a continuing program on specifica- 
tions for bleached cotton fabrics. This is a 
report on the studies aimed at providing 
numerical specifications for the visual ap- 
pearance of the cloth. 

Samples of typical white cotton fabrics 
were collected both at the white bin 
stage and after bleaching and finishing. 
Spectrophotometric examinations of all 
samples were carried out in three different 
laboratories. The results were converted to 
CIE co-ordinants for comparison with 
visual grading of the samples. The three 
different spectrophotometers proved to 
be in only fair agreement with each other. 
All failed to distinguish the smallest dif- 
ferences visible to the eye. On the other 
hand, spectrophotometry proved quite ef- 
fective in analyzing the nature of the 
color differences between samples. The 
permanent record of the color attributes 
also proved useful in studying color stabil- 
ity. Stability was found to be quite poor, 
blued samples especially being subject to 
substantial fading after one or two months 
even in the dark. 

These results constitute a start toward 
the eventual development of numerical 
specifications for the color of bleached 
cottons. What is needed is a photometer 
of lower cost and higher sensitivity. Cur- 
rent developments in instrumentation war- 
rant the hope that such a device may be 
forthcoming. 
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planned during this meeting. How- 
ever, the interpretations and conclu- 
sions herein are the responsibility of 
the author. 

As a starting point, run-of-the-mill 
samples of white bin and finished 
cloth were obtained through the 
courtesy of the following mills: 

Joseph Bancroft & Sons 

Chicopee Manufacturing Co 

Cluett, Peabody & Co 

Lincoln Bleachery & Dye Works 

Pepperell Manufacturing Co 

Springs Cotton Mills 

U S Finishing Co 

Two of these mills supplied cloth 
samples finished especially for this 
investigation. 

As the samples were received in 
the Becco Chemical Div laboratory, 
a major portion of each piece was 
placed in a polyethylene bag and kept 
in a freezing chest at about —10°C. 
Smaller portions of each sample were 
sent to the two cooperating labora- 
tories (American Viscose Corp and 
General Aniline & Film Corp) and 
to room temperature storage in the 
Becco laboratory. Measurements were 
made using the Beckman DU spectro- 
photometer in the Becco laboratory 
soon after receipt of the samples. The 
samples were kept in the cold for 
most of the time before measurement 
in the cooperating laboratories. 

Both cooperating laboratories were 
equipped with General Electric re- 


cording spectrophotometers of the 
Hardy type, with automatic inte- 
grators. These instruments yielded 


direct values for X, Y, and Z. The 
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Beckman instrument was used _ to 
make reflectance measurements at 
each of Hardy’s 30 selected ordinates, 
these values being summed to give 
X, Y, and Z. All data were reduced 
to the form of chromaticity coor- 
dinates, x and y, and lightness (Y) 
for tabulation. The x and y values 
were plotted on enlarged versions of 
Hardy’s charts (1), in order to obtain 
values for dominant wave length and 
purity. 

The data are presented in Tables I 
and II. 


DISCUSSION 

It is easiest to visualize the results 
of spectrophotometric measurements 
in terms of visual apparent reflect- 
ance (Y); dominant wave length (A); 
and percent saturation (% Sat). Ex- 
amination of the data show that the 
different spectrophotometers are not 
in exact accord. The variations in Y 
from one instrument to another are 
not unexpected, in view of the pos- 
sible deviation between reference 
standards in different laboratories, 
and in view of the 0°, 45° viewing 
geometry of the Beckman compared 
with the integrating sphere of the GE 
instrument. 

In the case of the chromaticity co- 
ordinates, the correlation in satura- 
tion is only fair. This is of serious 
consequence to the usefulness of spec- 
trophotometry for grading whites. 
The agreement in x and y is about as 
good as can be expected (often one or 
two units in the third decimal), but 
these small deviations lead to sub- 
stantial differences in the derived 
values for saturation. The differences 
are larger than minimum perceptible 
visual differences. For reruns at the 
same time on the same instrument, 
the reproducibility was excellent for 
the GE instruments (a few units in 
the fourth decimal in x and y), but 
not nearly so good for the Beckman. 


WHITE BIN SAMPLES———In 
spite of the above shortcomings, the 
instrumental data can yield relative 
rankings of the white bin samples in 
reasonable accord with visual rank- 
ing. Table III contains data to demon- 
strate this point. 

In accord with the findings of previ- 
ous investigators (2), the data show 
no simple correlation between light- 
ness (brightness) and visual rank for 
these nearwhite samples. There is a 
high degree of correlation between 
the visual appearance and the satura- 
tion, ie, the lower the yellowness the 
better the visual rank. It seems ap- 
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TABLE I 


Colorimetric data on typical bleached cottons in the “as bleached” 
condition. White bin samples. 


| 


CIE | 


| Coordinates 
| 


Becco 


Sample description Beckman 


1A | ¥,% 
80 x 80 print cloth 


83.6 
x .3128 
y 3196 
A | 579 
: 1.80 


2B ¥. % | 86.5 
154 x 46 broadcloth | x | .3120 
| y 3182 

A | $22. 

y 1.00 


»% 80.6 
3113 


2¢ 
Handkerchief 3172 


2 Hg 


| 580 
| 30 


a 
o 
od 
co 


3129 
3193 
577 
55 


4D j 
136 x 60 broadcloth 


SoS Ke 


7) 
2 
— 


o% } 84.1 
3127 
3183 

580 

sat 1.20 


5E 
96 x 100 sheeting 


qe Kd 


3119 
. 3188 
574 


6F 
80 x 80 print cloth 


GoM KK 


10 


wn 
2 
od 
_ 


3132 
3199 


75 


7 
80 x 80 print cloth 


fe Ke 


575 
1 


oe 
oa 
_ 


% | 82.0 
3119 
3192 
571 
sat | 1.20 


8 
80 x 80 print cloth 


- 
QOS Ki 


» % 78.4 
3150 


9 
48 x 44 cloth 3220 


QoS KK 


575 
2 


Qn 
= 
i 


80 


10 | 
81 x 36 bark cloth 


pe Hd 


Bs % 84.8 
11G x 3138 
74 x 60 sheeting y 3210 
A 


574 


12H | x 3124 
60 x 54 sheeting } y | 3195 
| A 
% sat 1.45 
¥,.Z% | 82.7 
3122 


| 3195 
| eee. 
1 


13 I | x 
98 x 90 sheeting y 
| L 


© sat 40 


| 90.8 


General Aniline & a 
Film Corp GE 
| Spectrophotometer 
Run #1 Run #2 


American Viscose 
| Corp 
Spectrophotometer 





84.41 


3145 3125 
3214 .3210 
576 569 
2.51 1.88 
92.5 92.80 87.93 
3136 3138 3117 
3206 3215 .3197 
| 575 573 568 
| 2.05 1.30 1.42 
93.6 | 92.60 83.37 
3141 3136 3107 
3214 3212 | 3188 
| 574 572. 562. 
2.44 2.00 0.90 
92.0 90.37 86.38 
3146 3146 | 3112 
3214 3221 3195 
| 576 574 565 
2.56 1.6 1.10 
92.2 91.35 83.58 
3140 3140 3118 
3212 3215 | 3202 
575 573. 566. 
2.32 1.3 1.44 
91.8 90.76 84.72 
3144 3142 3120 
3214 3217 3201 
| 576 573 568 
2.50 1.4 1.50 
| 
| 91.9 91.2 84.41 
| 3154 .3171 3125 
3240 3244 | 3214 
| 573. 576 568 
| 3.50 4.0 2.0 
92.6 91.8 85.76 
3159 3166 3123 
3236 3240 3207 
574. 575 568 
3.50 3.8 1.67 
s : ; z: 
85.9 85.78 84.10 
3167 .3173 3144 
3243 3252 3234 
575 574 571. 
3.93 4.2 3.09 
91.9 92.22 90.00 
3154 3153 3131 
3228 3230 3211 
575 574. 571 
3.19 3.2 2.03 
91.7 91.90 87.21 
3155 3148 .3130 
3228 3225 .3207 
575 574 572. 
3.22 2.8 1.88 
90.9 92.64 86.48 
3152 3148 3128 
3226 3224 3205 
| 575. 574 572 
3.07 2.7 1.88 
91.6 92.29 85.46 
3149 3146 3127 
3223 3224 3208 
575 573 570 
2.88 2.7 1.90 


Letters identify samples for which there are corresponding finished samples. 





parent that the observers are grading 
white bin cloth toward an ideal which 
is truly achromatic. Figure 1 shows 
this data in graphical form and illus- 
trates the limited ability of the spec- 
trophotometer to distinguish between 
very similar samples. The instrumen- 
tal method yielded values for domi- 
nant wave length in very good agree- 
ment with the visual hue, ie, all 
samples near 575 muy. 
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After a few months’ aging, the room 
temperature samples were more yel- 
low than their duplicates stored at 
—10°C. Only a little instrumental 
evidence was obtained on this effect. 
Figure 2 illustrates the changes ob- 
served for selected samples during 
three months’ storage at room tem- 
perature. Some of the samples were 
about twice as “yellow” after three 
months as they were at the begin- 
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ning. The color stability of white bin 
cloth is obviously not good. 

Summarizing the findings on white 
bin cloth, we find that the typical CIE 
coordinates for fully bleached cottons 
are: visual apparent reflectance (Y), 
88° to 92°; saturation, 2% to 4%; 
and dominant wave length, 575 muy. 
Our observers ranked samples in ac- 
cord with depth of color, lightness 
obviously playing little part over the 
range of these samples. The human 
eye can distinguish between samples 
which were not distinguishable by the 
instrumental methods used in _ this 
investigation. The instrument has the 
major advantage of providing a con- 
cise numerical description of the color 
which is easy to compare with other 
data at any time. 


BLUED SAMPLES Since 
bleached cloth remains yellow in hue, 
it is common practice to add a small 
amount of blue dye to the finish. The 
finisher chooses blue dyes suited to 
compensate for the yellow hue of the 
sample, but usually goes beyond the 
neutral point, leaving his finished 
cloth with a distinct blue cast. An 
effort was made to determine the 
color coordinates of typical finished 
cloth, with the hope of setting up 
color standards for such work. Two 
sets of samples were finished for this 
investigation with progressively in- 
creasing amounts of blue. From these 
we hoped to learn something about 
the relation between the subjective 
impression of “whiteness” and the 
associated depth of blue tint. 

The dyes used in mill practice are 
not quite complimentary to the na- 
tural color of bleached cotton, so that 
progressive additions of dye change 
the hue of the cloth first to greenish 
yellow and then through the whole 
gamut of greens with a greenish blue 
as the usual end product. Most of the 
sheeting samples examined in this 
investigation turned out to be just 
slightly on the bluish or greenish blue 
side of neutral. Typical color co- 
ordinates were: saturation, 0.5°; or 
less, and dominant wave length, 490 
my. The brightness, Y, was about 88°% 
as measured on the GE while a typical 
Beckman value was 84°. These data 
show that cotton sheeting is finished 
so as to fall very close to the neutral 
point in color space, with a small bias 
in the greenish blue direction. All 
observers classed these samples as 
“whiter” than the white bin cloth as 
bleached. They are, in fact, more 
nearly achromatic after finishing, but 
have lost about 2° in lightness as the 
cost of correcting the hue. 
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Figure 1 


CIE chromaticity plot for white bin samples—General 
Electric Spectrophotometer 


Some of the cloth styles were blued 
much more heavily than the sheeting 
samples, eg, shirting samples 7 and 
19, Table II. In these cases the colori- 
metric saturation of the finished cloth 


Very interesting results were at 
teined when the two series of graded | 
blue samples were presented to a 
series of observers. These samples 


(blued series 4-8 and 17-21, Table II) 





; 
was about 1% on the blue side (domi- were presented to a total of about a 
nant wave length near 485 my). In dozen observers, some experienced in | 
order to make this hue adjustment, it bleachery practice and some with no 
was necessary to sacrifice about three experience in color grading. The ma- 
to six percent in lightness. Most ob- jority of these people (eight out of 12 
servers picked the blued samples as_ in one case, for example) picked the 
“whiter” although these particular “regular” mill finish when asked to 
samples deviated from neutrality on choose the sample of most desirable 
the blue side about as far as the “as appearance for a white shirt. These | 
bleached” portions did on the yellow people usually ranked in decreasing 
side. order the samples with less blue, 
TABLE Ill 
Visual rank vs spectrophotometric values for “tas bleached” samples 
Beckman data G E data, GAF run #1 } 
Sample Visual rank Saturation () Lightness (Y) Saturation (‘;) Lightness (Y) 
5 best 2.73 91.2 2.3 92.2 
6 2nd 2.20 90.7 2.5 91.8 
4 3rd 2.48 91.8 2.6 92.0 
2 4th 3.03 88.3 2.0 92.5 | 
1 Sth 2.85 88.6 2.5 90.8 
13 6th 2.89 91.3 2.9 91.6 
12 7th 3.38 90.9 $31 90.9 ) 
11 8th 3.87 92.1 3.2 91.7 
10 9th 4.06 91.7 3.2 91.9 
9 10th 5.38 81.8 3.9 85.9 
8 11th 3.76 89.9 3.5 92.6 
7 12th 5.11 89.9 3.5 91.9 
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Figure 2 
Color stability of commercially bleached and finished cotton cloth 
down to no blue at all, and then good deal less than corresponding 


ranked the most heavily blued sam- 
ples as least desirable. Two of our 
observers, obviously grading toward 
“natural” white, picked the “no blue” 
samples as best, and steadily down- 
graded the samples with more and 
more blue. To our surprise, some 
people took the opposite track, choos- 
ing the bluest samples as “best white” 
and steadily downgrading to the un- 
tinted samples. The heavily tinted 
samples were very blue indeed, with 
blue saturations of two or three per- 
cent, and 10° or more loss in light- 
ness. The impression remains that 
most people have an ingrained bias in 
favor of bluish whites, with the pre- 
ferred degree of blueness subject to 
considerable individual variation. 

It soon became apparent that the 
color stability of these samples was 
poor. Room temperature storage ’in 
the dark led to drastic changes in a 
few weeks or months. Figure 2 shows 
that certain samples lost about half 
their “blueness” within three months. 
Samples stored at —10°C retained a 
good deal of tint for periods as long as 
two years, although some fading was 
apparent even under these conditions. 
One set of samples stored in a poly- 
ethylene bag under nitrogen faded a 
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samples in air. More quantitative and 
extensive information should be ob- 
tained on this effect. It seems to ne- 
gate some of the extreme care used 
in color matching at the bleachery 
and finishing plant. 


SUMMARY 

This study has revealed the range 
of color coordinates, in CIE units, 
covered by typical cotton cloth in the 
“as bleached” condition and after 
finishing. It has been shown that the 
three different spectrophotometers 
used were in only fair agreement with 
each other, and that human observers 
were able to distinguish smaller dif- 
ferences than any of the instruments. 
Nevertheless, spectrophotometry was 
very useful in analyzing the kinds of 
color differences between samples, 
and in producing numerical values 
which could be compared, trans- 
mitted, and filed for future reference. 
In grading the samples used herein, 
chromaticity (depth of color) proved 
far more important to the human ob- 
servers than lightness. No effort was 
made at this time to combine the 
lightness and chromaticity measure- 
ments into a single value for white- 


ness. 
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It seems unlikely that full spectro- 
photometry will ever be widely used 
in bleacheries or finishing plants. At 
the same time, it is hoped that these 
data will encourage the development 
of a relatively simple filter photo- 
meter of sufficient accuracy for this 
specific purpose. Such an instrument 
would be very useful in textile 
bleaching and finishing operations. 

The relatively poor color stability 
of bleached cottons has been very 
noticeable during this investigation. 
Some of the extreme care in color 
matching now practiced in finishing 
white cottons is probably wasted ef- 
fort so far as the consumer is con- 
cerned. Further color stability inves- 
tigations are recommended. 
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Report of the AATCC Committee on Lightfastness——— 


EFFECT OF ATMOSPHERIC CONTAMINANTS ON 
LIGHTFASTNESS TESTING 


SUBCOMMITTEE ON RELATION OF ATMOSPHERIC 
CONTAMINANTS TO LIGHTFASTNESS 


INTRODUCTION 

HERE has been considerable ac- 

tivity both here and abroad in the 
development of a sound procedure 
for determining lightfastness of dyes 
by testing in sunlight. There has also 
been considerable effort in the cor- 
relation of Fade-Ometer testing to 
the results of sunlight testing. The 
reported results show that a number 
of variables exist in sunlight testing 
which give rise to nonreproducible 
results. Fabrics exposed at different 
seasons of the year in various geo- 
graphic locations do not give duplic- 
able results. McLaren (1) has re- 
ported on exposures of fabrics in 
Bombay, India versus Manchester, 
England, and shown a wide variation 
of results obtained. Niederhauser (2) 
has exposed various dyed fabrics in 
France in his correlation of Fade- 
Ometer testing with sunlight expo- 
sure and has shown variation in 
various localities, with the mountain 
regions showing less change. 

The recent work by the AATCC 
Committee on Colorfastness to Light, 
as reported by Norton (3), covers a 
thorough evaluation of sunlight test- 
ing procedures in Florida and in 
Arizona, and has demonstrated a 
number of the variables which re- 
quire control. However, distinct dif- 
ferences in lightfastness, despite con- 
trol of known variables, are shown 
between Florida and Arizona. Schmitt 
(4) has discussed factors affecting 
lightfastness of automotive fabrics. 
The Mid-West Section, AATCC, has 
shown in an Intersectional Contest 
Paper (5) the pronounced effects of 
humidity and temperature during 
Fade-Ometer exposure on various 
fibers and dyeing types. Cunliffe (6) 
has published the factors required for 
duplicable sunlight exposure which 
include a) temperature, b) spectral 
composition of light, and c) humidity 
(effective during exposure). The 
overall picture of lightfastness test- 
ing is that knowledge and control of 
the variables must be exercized in 
order to get duplicable results. 

In sunlight testing, the effect of 
atmospheric contaminants has been 
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suggested as a contributing factor in 
fading. There has been comparably 
little work in correlation of the vari- 
able lightfastness results with com- 
plications of concurrent fading 
through atmospheric contaminants. 
The atmospheric contaminants which 
could give rise to fading are: 1) 
oxides of nitrogen, which would be 
responsible for the so-called “gas 
fading” type of change, 2) ozone fad- 
ing, such as recently established by 
Salvin and Walker (7) and 3) con- 
ditions of acid or alkali change on 
the fiber. The effect of atmospheric 
gases containing oxides of nitrogen 
is well established for fibers such as 
acetate. The Pacific Southwest Sec- 
tions. AATCC (8) has presented data 
on the effect of smog atmosphere. It 
is known that light-faging tests ex- 
posed in industrial atmospheres have 
given anomalous results. 

In view of the variations being 
shown in sunlight fading tests, spe- 
cific data was sought as to effect of 
various atmospheric contaminants on 
a range of dyes being used by the 
AATCC in its work in establishing a 
sunlight test. The work herein re- 
ported covers the laboratory testing 
of the various dyeings under the con- 
ditions of a) oxides of nitrogen 
from combustion gases, b) ozone, and 
c) acid or alkali surface conditions. 
It is further of interest to combine 
prior exposure to these atmospheric 
contaminants with subsequent Fade- 
Ometer exposure in order to deter- 
mine whether any combination effect 
could be demonstrated. 


EXPERIMENTAL 


The range of 28 dyed fabrics cover- 
ed in the AATCC Committee on 
Lightfastness’ Report, “A Study of 
the Variables Encountered in Natural 
Light Fading” (3), was tested under 
the following conditions for suscepti- 
bility to change: 

A) Accelerated atmospheric fading 
—two cycles of exposure 
(AATCC Standard Test Meth- 
od 23-1957). 

B) Ozone fading—exposure meth- 
od [Salvin and Walker, Teztile 
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Research J 25, 578 (1955) | 
C) Acid change —treatment with 
one g/l H,SO, at 40° C for 
20 minutes followed by water 
rinse five minutes at 30° C. 
D) Alkaline change — treatment in 
one g/l Na.CO, at 40° C for 
20 minutes followed by water 
rinse five minutes at 30° C. 
Fade-Ometer  lightfastness tests 
(20-40 hours) were run on the: 
A) Fabrics as received. 
B) Alkaline-treated. 
C) Acid-treated. 
D) Ozone fading prior to light. 
Ozone-fading tests were carried 
out on fabrics as received and on 
fabrics left alkaline and acid. The 
fabrics comprised six shades on nylon, 
six on wool, four automotive fabrics, 
six on cotton, six on spun rayon. 
These are identified in Table I. 
Lightfastness ratings were judged 
and recorded as grey scale ratings 


(Table II). 


RESULTS 


NYLON Atmospheric fading 
and O-fading changes are not ob- 
served. No distinct differences are 
shown for effect of acid or alkali or 
prior ozone fading on light fading. 








WOOL Atmospheric fading 
and O-fading changes are not ob- 
served nor are any marked differ- 
ences shown for effect of acid or 
alkaline or O-fading exposure prior 
to light fading. Slight acid base 
change is noted for Acid Red 167, 
going slightly bluer on alkaline treat- 
ment. 


AUTOMOTIVE FABRICS _ (13 
AND 14) Shows noticeable red- 
dening in acid and goes bluer in alkali 
for slate shade. 


COTTON Direct Blue 76 
shows moderate reddening in acid and 
pronounced nonreversible change in 
atmospheric fading test. Small change 
on O-fading is observed. Lightfastness 
is markedly reduced when fabric is 
left acid. Direct Blue 78 shows pro- 
nounced loss in lightfastness when 








June 30, 1958 


Swatch 
number 


1 
2 0.3 
3 


eo 
2s ss5 © © 


left acic 
alkaline 
ceptible 
Red 75 
mosphe 
in ozon 


marked 


AUT( 
GREY) 
to show 
treated 
in ligk 
change 


RAY( 
dyes on 
with re 
Direct | 
changed 
changed 
slight re 
Blue 78 
ings req 
beyond 
as pron 
to light 


The 
shown { 
The Dir 
are chai 
oxides | 
gases. 7 
78, suff 
lightfast 
crease i 
on cellu 
has bee! 
effect of 


June 30 


‘ith 
for 
ter 


in 
for 
ter 


sts 


on. 


ing 
»b- 
are 

or 


ing 


»b- 


or 
ior 
ase 


(13 
od- 


cali 


76 
and 

in 
nge 
1eSS 
» is 
ro- 
hen 


958 


Proceedings of the American 


TABLE I 


Swatch 

number Description of sample 
1 0.45°% Acid Yellow 11 (CJ 18820) on nylon 
2 0.35°) Acid Red 167 on nylon 
3 0.40% Brilliant Alizarine Sky Blue 2GS on 


nylon 

4 0.50°% Acid Green 25 (CI 61570) on nylon 

5 0.50°% Brown RL (neutral metallized dye 
on nylon 

6 0.50°% Grey BL (neutral metallized dye) on 
nylon 

7 0.50% Acid Yellow 11 (C/ 18820) on wool 

8 0.50°% Acid Red 167 on wool 

9 0.40% Brilliant Alizarine Sky Blue 2GS on 
wool 


10 0.50°% Acid Green 25 (CJ 61570) on wool 


11 0.50°% Brown RL (neutral metallized dye 
on wool 

12. 0.50°% Grey BL (neutral metallized dye) on 
wool 

13. slate auto fabric 

14 tan auto fabric 

15 2.0°, Direct Green 27 on cotton 

16 2.0°;% Direct Blue 76 on cotton 

17 1.5% Direct Blue 78 (CJ 34200) on cotton 

18 1.0% Direct Red 75 (CI 25380) on cotton 

19 1.0% Direct Red 79 (C/I 29065) on cotton 

20 1.0°% Yellow EFUL 


21 grey automotive fabric 

22 green automotive fabric 

23 2.0°% Direct Green 27 on spun rayon 
24 2.0% Direct Blue 76 on spun rayon 
25 


1.5°% Direct Blue 78 (CJ 34200) on spun 


rayon 

26 1.0% Direct Red 75 (CJ 25380) on spun 
rayon 

27 +1.0°, Direct Red 79 (CI 29065) on spun 


rayon 
28 1.0°, Yellow EFUL 


left acid and moderate loss when left 
alkaline. However, this dye is not sus- 
ceptible to atmospheric fading. Direct 
Red 75 shows marked change on at- 
mospheric fading. It is faded slightly 
in ozone fading. Its lightfastness is 
markedly reduced when left acid. 


AUTOMOTIVE FABRIC (21 
GREY )———-It exhibits a tendency 
to show acid base change with acid- 
treated sample showing a decrease 


in lightfastness. There is _ slight 
change on O-fading. 
RAYON———Behavior of direct 


dyes on rayon parallels that on cotton 
with respect to atmospheric fading. 
Direct Blue 76 and Direct Red 75 are 
changed in gas-fading test and are 
changed with residual acid. There is 
slight reduction in light for the Direct 
Blue 78 acid-treated. The rayon dye- 
ings require additional light exposure 
beyond 40 hours. The effects are not 
as pronounced on rayon with respect 
to light as on cotton. 


DISCUSSION 


The most significant results are 
shown for the direct dyes on cotton. 
The Direct Red 75 and Direct Blue 76 
are changed appreciably in shade by 
oxides of nitrogen from combustion 
These dyes, and Direct Blue 
78, suffer appreciable reduction in 
lightfastness when left acid. The de- 
crease in lightfastness of direct dyes 
on cellulosics when fabric is left acid 
has been reported (9). The combined 
effect of atmospheric oxides of nitro- 


gases. 
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TABLE II 


Grey scale ratings of Fade-Ometer tests 


B Cc D E 
Swatch Fade Untreated Na2CO; H2SO; “7 Order of severity 
number hours dyeing treatment treatment treatment of fading 
1 20 2 2 2.25 2.35 A-B-D-C 
40 1 1 1 1 A-B-D-C 
2 20 3.5 3.5 3 3.5 C-A-B-D 
40 ‘73 1.75 4.5 2 C-A-B-D 
3 20 - 
40 4.25 4.25 s 4.25 C-A-B-D 
4 20 4.5 4.5 4.3 4.3 C-A-B-D 
40 4 4 4 4 C-A-B-D 
5 20 4.5 4.$ 4.5 4.5 
40 4.25 4 4.25 4.25 B-A-C-D 
6 20 4 3.8 4 4 B-A-C-D 
40 25 2.5 3 3 A-B-C-D 
7 20 *need extra 
40 4.5 4.5 4.5 4.5 exposure time 
8 20 3 3 3.3 3 C-A-B-D 
40 Ed 1.5 1.25 2.5 C-A-B-D 
9 20 4 3.75 a 4 B-A-C-D 
40 3 2.75 3 3 B-A-C-D 
10 20 45 4.5 4.5 45 
40 3.5 3.§ 3.5 3.5 
11 20 *need extra 
40 exposure time 
12 20 4.5 4.5 4.5 4.5 *need extra 
40 3 3 3 3.5 exposure time 
13 20 4.3 4.5 4 4.5 C-A-B-D 
40 4 3.5 3 4 C-B-A-D 
14 20 4.5 c- 
40 4 4.5 3.5 4.5 C-A-B-D 
15 20 4.5 4.5 4.5 4.5 *need extra 
40 3.5 3.5 3 3.5 exposure time 
16 20 4.5 4.5 2.3 4.5 
40 4 3.5 2 4 
17 20 4 3.5 3.7 4.5 B-C-A-D 
40 3 2.75 2 3.5 B-C-A-D 
18 20 3.5 3.5 3 3.5 C-A-B-D 
40 2.3 2.3 1.5 s.3 C-A-B-D 
19 20 ~ 
40 4.25 4 3.73 4.5 C-B-A-D 
20 20 
40 45 4.5 4 4.5 C-B-A-D 
25 20 4 
40 4.5 4 3.5 4.5 


All others should be exposed for longer periods of time, although we noted a break on the 40-hour 
exposures of the H»SO,-treated Sample #21 and the Na»CO;-treated Sample #22. 





gen plus other acidic influences on 
atmospheric exposure could give 
anomalous results in light fading. 

The laboratory ozone tests showed 
instances of slight fading. Ozone fad- 
ing is not as readily recognized in 
self shade, and lighter tertiary shades 
would give better evaluation on cot- 
ton. 

The ozone-fading effects when 
noted are more evident in fabrics left 
acid. 

Under conditions of high humidity, 
greater absorption of oxides of nit- 
rogen, acidic gases as well as con- 
centration of ozone are expected. The 
correlations between excessive fad- 
ing and high “effective” humidity 
have been reported by McLaren. The 
relation of concentration of atmos- 
pheric contaminants to humidity 
should be considered. 

With respect to ozone fading, sea- 
sonal variations have been demon- 
strated with greatest concentration 
in summer. The concentration of 
ozone may be relatively high in a 
nonindustrial atmosphere. No com- 
bination effects of ozone and light 
were observed. 

The dyeings on nylon and on wool 
do not show significant changes in 
the limited range of dyes examined. 
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CONCLUSION 


The susceptibility of certain direct 
dyes to atmospheric fading due to 
oxides of nitrogen is shown by ac- 
celerated gas-fading tests. 

The decrease in lightfastness of 
direct dyes at acid pH’s is shown and 
should be correlated with pH changes 
occurring in sunlight testing. 

There are indications of slight fad- 
ing due to ozone on cotton fabrics 
left at acid pH’s. 

The action of absorbed acid gases, 
oxides of nitrogen and ozone on dyed 
cellulosics may contribute to lack of 
reproducibility of sunlight testing in 
various geographic locations and sea- 
sons of the year. 
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Niagara Frontier Section 


THE DYEING OF NYLON AND DACRON 
POLYESTER FIBER YARNS * 


NYLON 

FILAMENT NYLON Fila- 
ment nylon yarn can be uniformly 
dyed in skein or package form pro- 
vided it has been handled uniformly 
with regard to winding tensions, heat 
history and strain induced by shrink- 
age. As produced, nylon has a boil- 
off shrinkage of about ten percent. 
This shrinkage should be allowed to 
take place uniformly to prevent non- 
uniform dyeings that might otherwise 
result. 

For package dyeing, filament nylon 
is generally preshrunk. In the absence 
of _ preshrinking treatments, a 
number of dye junctions from pack- 
age to package, or within packages, 
are encountered which may represent 
large shade differences. In addition 
the package can become so hard as 
to impede uniform flow of the dye- 
bath through the yarns. 

Filament yarns are twist-set by the 
throwster. The twist-setting is gen- 
erally done by heating for 45 minutes 
at 130°-145°F. Twist-setting does not 
relax the yarns completely and pre- 
shrinking is therefore up to the dyer. 
Preshrinking is usually accomplished 
by winding the yarn onto collapsible 
paper tubes or cones and steaming 
these packages for two to two and 
one-half hours at 200°F wet bulb and 
210°F dry bulb. This operation may 
be carried out in a closed steam 
chamber or autoclave. It is also pos- 
sible to utilize a package or port 
dryer with steam instead of air being 
forced through the package. Alter- 
natively, nylon yarn may be pre- 
shrunk on a dyetube provided it is 
wound over a cotton core about one- 
half inch in thickness. Shrinking can 
then be carried out in a regular pack- 
age dyeing machine for about 30 
minutes at the boil. 

The preshrunk varns must then be 
rewound onto dyetubes prior to dye- 
ing and should be wound as soft as 





possible. Davidson-type springs or 

*Presented before the Niagara Frontier Sec 
tion on February 21, 1958 at the Park Hotel. 
Niagara Falls, Ontario, Canada. 
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One of the more interesting facets in 
the coloration of nylon and Dacron poly- 
ester fiber is the dyeing of yarns of these 
fibers. Although dyeing procedures may be 
found in the literature, insufficient em- 
phasis is often placed upon methods of 
handling these yarns prior to the actual 
application of color. In this paper, the 
author covers the relaxing step required 
prior to the winding of dye packages, the 
preparation and dyeing of muffs of stretch 
nylon, and the twist-setting of high-twist 
carpet yarns. He also presents general 
dyeing recommendations for nylon and 
Dacron polyester. 


15g-inch tubes with cotton core wraps 
are preferred although plain dye- 
tubes of 15g- and 5%-inch are widely 
used. Proper preshrinking or relaxing 
should reduce nylon yarn shrinkage 
to between two and three percent. 
Variations of two percent in shrink- 
age within a package will result in 
shade differences. 

If the outside of a package, after 
dyeing, is lighter in shade than the 
inside, it may be due to lack of uni- 
form heating during the previous 
relaxing step. In other words, the 
yarns adjacent to the paper core dur- 
ing preshrinking, which become the 
outside of the package for dyeing, 
have received less moist heat than 
the rest of the package. On the other 
hand, if the inside of a package is 
lighter in shade, it is due to differ- 
ences in residual shrinkage. There- 
fore, less moist heat or less shrinkage 
in a given portion of the yarn will 
always produce a lighter shade. The 
resulting differences 
between various portions of the yarn 
are, of course, minimized by disperse 
dyes and accentuated by acid or 
other anionic dyes. 

Twisted or plied filament nylon 
yarns pose no particular problems in 
dyeing provided, of course, that pre- 
shrinking has been properly carried 
out and the package has been prop- 
erly wound. Depending upon the end 
use and fastness requirements of the 
yarn, disperse, 
chrome dyes may be applied. 
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in dyeability 


acid, metallized or 


Dyeing is generally preceded by a 
15-minute scour at around 180°F with 
one percent each of a long chain al- 
cohol sulfate and a suitable alkali, 
such as tetrasodium pyrophosphate. 
Disperse dyes are usually applied 
with one percent of a long-chain al- 
cohol sulfate and dyed for one hour 
at 186°F. Improved fastness, particu- 
larly to wet treatments, is obtainable 
with neutral-dyeing acid, neutral- 
dyeing premetallized or with chrome 
colors. A typical dyeing procedure for 
these would consist of adding 0.25°; 
each of a suitable dispersing agent. 
such as Duponol RA surface-active 
agent; a nonionic agent, such as 
Alkanol HCS surface-active agent or 
Capracyl Leveling Salt; and the re- 
quired amount of dye. The tempera- 
ture is raised to 180°F, run 15 min- 
utes, raised to the boil and run 30 
minutes to one hour. 

If an acid color dyes nylon too 
rapidly, the rate of dyeing should be 
retarded by the addition of 0.5% am- 
monium hydroxide at the start of the 
dyeing operation. This procedure is 
recommended especially when neu- 
tral-dyeing premetallized colors are 
used. Darker shades or very slow 
dyeing colors are exhausted with 
ammonium acetate, ammonium sul- 
fate, acetic acid or formic acid. These 
should not be added during the first 
30 minutes so that the dye has an 
opportunity to build up a level base 
shade. 

Chrome colors are applied in a 
similar manner. After dyeing, they 
are chromed for at least one hour at 
the boil in a fresh bath containing 
one to two percent of sodium bichro- 
mate and two to four percent of 
formic acid, depending upon the 
depth of shade. It is essential that the 
finished dyeings be rinsed once or 
twice for 15 to 20 minutes at the boil 
to remove residual bichromate from 
the yarn. If this is not done, a yellow 
stain will develop on adjacent fibers 
during any subsequent wet-process- 
ing treatments. 

Zero-twist filament 


yarns are a 
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greater problem when package-dyed 
since they cannot be dyed levelly at 
normal temperatures. These yarns 
must be preshrunk by the same 
methods discussed for twisted yarns. 
Closed machines and operating tem- 
peratures of 250°F are required for 
dyeing. The method consists of wind- 
ing a relatively soft package of re- 
laxed yarn up to about one pound 
in weight. The dyebath is set at 
200°F and the dry packages entered. 
The machine is then closed, the tem- 
perature raised to 250°F, and dyeing 
carried out for one to two hours, 
depending upon the depth of shade. 
Acid or metallized colors, fast to any 
subsequent twistsetting operations, 
are used exclusively. 

In view of the difficulties encoun- 
tered in dyeing zero-twist yarns on 
packages, experimental work is being 
carried out to dye this material in 
cake form. Laboratory trials have 
been quite promising, but larger-scale 
runs to determine the practical feasi- 
bility of this method are still lacking. 
It is not expected that temperatures 
in excess of 205°-212°F will be re- 
quired. 

Filament nylon yarn is often dyed 
in skein form. As it is being wound 
into skeins, the yarn should be han- 
dled with a minimum of tension. 
Since skeins usually are able to 
shrink freely during dyeing, a pre- 
shrinking operation is not necessary. 
The yarn is dyed in the usual manner 
in any of the commercially available 
skein-dyeing machines. Best results 
have been obtained by first scouring 
with two percent of a long-chain al- 
cohol sulfate plus a suitable alkali. 


SPUN NYLON Spun nylon 
yarns are readily dyed in package 
or skein form. Packages usually are 
wound as soft as possible and a pre- 
relaxing step is not required since 
the greater bulk of the yarn and the 
possibility of fiber slippage taking 
place permits shrinkage without ex- 
cessive hardening of the package. 
Thus, liquor flow is not impeded. It 
should be pointed out, however, that 
skein dyeing gives a more lofty yarn. 





STRETCH AND TEXTURED 
YARNS - Of particular interest 
to many dyers is the handling of 
stretch or textured nylon yarns. The 
most important of these in the yarn- 
dyeing field, at least at the present 
time, are Helanca and Ban-Lon. 

Stretch yarns representative of the 
Helanca type are produced by highly 
twisting nylon yarns separately in S 
and Z directions, steam-setting at 
pressures up to thirty pounds, un- 
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twisting and plying the yarns. Such 
yarns may be dyed at three points: 

1) Before twisting and steam set- 
ting. 

2) After twisting and steam set- 
ting. 

3) After untwisting and plying. 

Method 1 is being practiced to a 
very limited extent. The zero-twist 
yarn may be dyed at elevated tem- 
peratures, or about ten turns can be 
put in the yarn and dyeing carried 
out at or near the boil after relaxing 
and rewinding. In either case the ma- 
terial is subsequently processed into 
stretch yarns. It is obvious that only 
those dyes can be used which will 
withstand the twist-setting condi- 
tions. All of the neutral-dyeing pre- 
metallized, the chrome and many 
neutral-dyeing acid types are suit- 
able. The main objection to dyeing 


at this stage is that delivery of 
finished yarn to the knitter is 
delayed. 


Dyeing after twisting and _ heat- 
setting, as in Method 2, is best from 
a yarn standpoint since both processes 
occur at the proper twist. However, 
this high twist may lead to serious 
penetration problems particularly at 
normal dyeing temperatures. If suit- 
able equipment is available, the use 
of temperatures above the boil 
should be of considerable benefit. 

Dyeing after untwisting and plying 
appears to be the most common prac- 
tice today. Again we have three 
methods available: 

1) Package dyeing. 

2) Dyeing of knit tubing. 

3) Muff dyeing. 

Package dyeing of Helanca yarns 
has not been too successful. This is 
largely a mechanical problem. Suffi- 
cient tension is required to prevent 
the ends of the package from slipping 
off, yet too much tension will cause 
a considerable loss in stretch of the 
finished yarn. This loss can vary up 
to 90%. However, most of this loss 
can be regained by steaming the yarn 
in relaxed form. This means winding 
into skeins, steaming and coning, 
which introduces two additional op- 
erations. 

Some dyers in Europe are utilizing 
flanged dye tubes. In this way a very 
loosely wound package can be made, 
and the flanges prevent the yarn from 
slipping off the ends. In spite of the 
soft winding, there still appears to be 
considerable loss in stretch. In this 
case, the finished fabrics are steamed 
in relaxed form and the percentage 
of loss can be reduced to about five 
percent or less. 

When early package dyeing failed, 
some dyers resorted to knitting the 
yarn into tubing and dyeing in regu- 


AMERICAN DYESTUFF REPORTER 





lar hosiery machines and then un- 
raveling. This method is rather cum- 
bersome and there is some question 
as to the smooth appearance of the 
finished garment since some mechan- 
ical crimp is set into the yarn during 
dyeing of the knitted stage. This may, 
however, be desirable for some styl- 
ing effects. 

Today, most stretch yarns are dyed 
in the form of a muff. These are pro- 
duced by winding the yarn under 
slight tension on a_ skein winder. 
Upon doffing, this skein contracts into 
the shape of a rather compact muff. 
These are usually made up in six- or 
eight-ounce weights. For protection 
of the yarn, socks of knitted cotton 
fabric or seamless or full-fashioned 
hosiery strips are used as coverings. 
In the dyehouse, the muffs are han- 
dled in much the same way as pack- 
ages. They are loaded on _ spindle 
carriers in the same manner except 
that care must be taken to expand 
the opening of the muff to prevent 
chafing of the inside layers of yarn 
during loading. As a general rule, 
twice as many muffs can be loaded 
on a spindle as standard 6%4-inch 
dyetubes. Spacers are not required 
as the muffs are coreless. Standard- 
size muffs require a spacing of seven 
to eight inches between spindles to 
allow for enough lateral expansion. 
Pump pressures should be main- 
tained within a ten- to twenty-pound 
range during the dyeing cycle. This 
minimizes matting of the yarns. Con- 
ventional two-way flow insures uni- 
form dyeing. 

A typical dyeing procedure in- 
cludes scouring for 30 minutes at 
160°F with three to five percent of a 
long-chain alcohol sulfate, such as 
Duponol D_ Paste  surface-active 
agent, and two to four percent of 
acetic acid 56%. After rinsing, the 
dyebath is set at about 80°F with one 
to two percent of a long-chain alcohol 
sulfate and one-half to one percent 
of a nonionic agent, such as Alkanol 
HCS surface-active agent or Capracy] 
Leveling Salt, and the pH adjusted 
to about 8.5 to 9 with ammonia. After 
the bath is circulated for several 
minutes, the dissolved dye should be 
added in two to four portions and 
the temperature raised slowly to 
180°-200°F. The dye is exhausted as 
described for package dyeing. The 
choice of exhausting agents is. of 
course, dependent upon the depth of 
shade being dyed. 

The scouring and dyeing procedure 
just described represents a modifica- 
tion of the Duponol D Process and is 
a recent innovation in the techniaue 
of covering nonuniformities in the 
yarn which may be ascribed to minor 
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variations in twist-setting or relax- 
ing. This process has been satisfactory 
in producing light and medium shades 
with many acid dyes on stretch nylon 
yarns. For heavier shades, however, 
a smaller amount of long-chain al- 
cohol sulfate should be used to avoid 
“blocking” and poor exhaustion of 
color. 


Types of dyes usually recom- 
mended for the dyeing of stretch 
yarns include the neutral-dyeing 


acid, neutral-dyeing metallized and 
chrome dyes. Dyes must be selected, 
of course, on the basis of their fast- 
ness to washing, their resistance to 
boarding operation and their fastness 
to light. An aftertreatment with two 
to four percent of tannic acid followed 
by two to three percent of tartar 
emetic will improve the washfastness 
of most acid dyes to the degree that 
they are satisfactory to the require- 
ments of the AATCC #3 Wash Test. 

After being dyed, the stretch nylon 
muffs are extracted and dried. Many 
mills are drying at temperatures be- 
tween 140° and 180° F. The lowest 
possible temperatures are preferred 
in order to maintain the maximum 
degree of stretch in the yarn. 

Ban-Lon yarn, since it is crimped 
rather than twisted, exhibits a con- 
siderably lower degree of stretch 
than Helanca yarn. It has, therefore, 
not been possible to produce a muff 
compact enough to allow dyeing on 
vertical spindles in circulating ma- 
chines. Using the Helanca skeining 
technique, a very loose, soft muff re- 
sults. These have been successfully 
dyed commercially by pack-dyeing 
methods in baskets or by the use of 
stationary perforated’ spindles in 
place of the arms in conventional 
Smith, Drum Cascade skein-dyeing 
machines. Approximately six to eight 
of these simulated muffs can be dyed 
on a single spindle. 

It is our understanding that one 
of the large package dyers has re- 
cently developed winding techniques 
which permit the production of dve 
packages of Ban-Lon yarn. The prob- 
lem appears to be purely a mechani- 
cal one, using just the right amount 
of tension to eliminate yarn distor- 
tion, flattening or loss of crimp yet 
not permitting the yarn to slip off 
the package ends. Based on notices 
in the trade, it appears that patent 
protection is being sought for the 
winding method employed. 

Dyeing procedures for Ban-Lon 
are identical to those previously de- 
scribed for Helanca nylon. Dyeings 
on Ban-Lon must meet the standards 
specified by Joseph Bancroft & Sons. 
The colors selected must have at least 
20-hour Fade-Ometer fastness and 
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meet either the AATCC #2 or #3 
Wash Test, depending upon whether 
the finished garment is to be sold 
as hand- or machine-washable. If 
used in sweaters which require set- 
ting after dyeing, they must also be 
fast to autoclave steaming. 


CARPET YARNS —While still 
on the subject of 100% nylon yarns, 
I would like to mention briefly a late 
development for the simultaneous 
dyeing and twist-setting of hard-twist 
nylon carpet yarns. 

Before being dyed and/or twist- 
set, these yarns are dry tumbled cold 
for one to three minutes in a tumble 
dryer or washwheel. The finished 
skeins are then usually kinkier and 
the carpet exhibits improved texture 
and coverage. The relaxed skeins are 
handloaded evenly into a rawstock 
dyeing machine and are wet out with 
one percent of a nonionic agent, such 
as Capracyl Leveling Salt, for 10 min- 
utes at 180°F. The kier is then flood- 
rinsed to reduce the temperature to 
100°F and the following added in the 
order indicated: 

4.0 ounces per 100 gallons of an 
antifoam agent 

0.5% ammonia 

2.0% nonionic agent, such as Cap- 
racyl Leveling Salt 

2.0% long-chain Alcohol sulfate, 
such as Duponol D Paste surface- 
active agent. 

A combination of Capracyl Level- 
ing Salt and Duponol D Paste is par- 
ticularly effective for good penetra- 
tion and levelness on these high-twist 
yarns. After an approximately 10- 
minute run, neutral-dyeing premetal- 
lized dyes, such as the Capracyls, are 
added, the temperature raised to 
208° or to 250°F in no less than 60 
minutes, and dyeing carried out for 
one hour before sampling. Before 
additions are made for shade match- 
ing, the bath should be cooled back 
to 160°F. Dilute acetic acid may be 
added to exhaust the color if neces- 
sary. 

Skeins dyed at 235°F or higher 
show no shade change on subsequent 
steaming, while skeins dyed at the 
boil and steamed at thirty-pounds 
pressure for one-half hour to set the 
twist show some shade change. Mill 
trials have indicated that skeins dyed 
at atmospheric pressure often have 
the twist set sufficiently so that sub- 
sequent steaming may not be neces- 
sary. 





STRETCH NYLON YARNS IN 
BLENDS Blends of stretch ny- 
lon yarns with other fibers, such as 
cotton or wool. have introduced me- 
chanical problems which make effi- 
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cient handling and dyeing more diffi- 
cuit. While the poundage of such 
yarns is still limited, the bulk has 
been dyed in skein form by either 
pack-dyeing methods in  rawstock 
machines or in conventional skein- 
dyeing machines. Some muff dyeing 
is being done, but at the moment 
such methods are still largely of an 
experimental nature. The mixed 
yarns have considerably less stretch 
than 100% nylon stretch yarns. There- 
fore, after the skeining and doffing 
operation, the resulting muffs are 
less compact and much softer. As a 
result, when dyeing is done on spin- 
dles, there is a tendency of the muffs 
to sag or to shift, which invariably 
leads to uneven dyeings. 

In order to overcome this defi- 
ciency, it is advisable to wind shorter 
skeins. This will result in a tighter 
muff with a smaller core. A laced- 
type core or Davidson spring should 
be inserted and separators used be- 
tween each muff. The greater stabil- 
ity of the yarn mass on the spindle 
thus achieved, coupled with pump 
pressures of ten to fifteen pounds, 
has prevented shifting of the muffs 
and gives level dyeings. 

Blends of nylon with cotton are 
generally dyed by a two-bath pro- 
cedure. Vat dyes are applied to the 
cotton component by first circulating 
the pigment with the required 
amount of caustic soda and subse- 
quently adding sodium hydrosulfite 
to effect reduction. Following oxida- 
tion and soaping, the nylon compo- 
nent is brought to shade by dyeing 
with acid dyes. 

Nylon/wool blends are union dyed 
with neutral-dyeing acid or premetal- 
lized dyes. For any shade in which 
the nylon dyes heavier than the wool, 
a balance can be achieved by adding 
up to five percent of a long-chain 
alcohol sulfate to the dyebath. This 
blocks off some of the available dye- 
sites in the nylon, resulting in weaker 
shades. Pale shades will require more 
than medium shades. and for all dark 
shades the use of anionic agents 
should be avoided. 


DACRON POLYESTER 
FIBER 


Continuous-filament Dacron poly- 
ester fiber, like nylon, has a boil-off 
shrinkage of about 11% and will 
shrink up to 15% in one hour at 
250°F. This shrinkage must be re- 
moved prior to any package-dyeing 
operation. As with nylon, preshrink- 
ing can be done in skein form, or up 
to twelve ounces of yarn can be 
wound on collapsible paper tubes and 
steamed or treated in hot water. 
Greater shrinkage is obtained if the 
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hot-water treatment is carried out at 
elevated temperatures, as in a pack- 
age machine equipped for pressure. 

When yarn made of Dacron is pre- 
shrunk, it becomes more sensitive to 
tension variations. Therefore, care 
should be taken to use the lowest, 
most uniform tension when rewinding 
packages for dyeing. Either springs 
or stainless-steel tubes are preferred, 
and the use of a paper filter sleeve 
on the tube is advantageous. Carrier- 
dyeing techniques can be employed, 
but best results are obtained at a 
temperature of 250°F. This, of course, 
requires pressure-dyeing equipment. 

Spun yarns of Dacron polyester 
fiber do not require preshrinking. 
This, however, calls for winding 
under minimum tensions to avoid 
tight packages. Here again the most 
efficient method is to dye under pres- 
sure at 250°F, but if pressure equip- 
ment is not available the yarn can 
be dyed at the boil with a carrier. 

Pressure dyeing at 250°F is defi- 
nitely preferred for Dacron package 
work. This method is not only more 
economical, but in some _ instances 
better fastness properties are ob- 
tained. Selected disperse dyes, such 
as the Latyl dyes may be used. Dye 
selection is extremely important. Fac- 
tors such as stability, exhaust rates 
and transfer properties must be con- 
sidered. In addition, the final dyeings 
must have acceptable fastness to 
heatsetting or pleating treatments as 
well as fastness to light. 

When dyeing is performed at ele- 
vated temperatures, the dyes are dis- 
persed with suitable agents, such as 
Compound 8S, and added to the dye- 
bath, which is set at 120°F with suffi- 
cient acetic acid to give a pH of 5.0 
to 6.0. The purpose of dyeing in an 
acidified medium is two-fold: first, 
the stability of many disperse dyes is 
improved, and second, much of the 
disperse dye is exhausted from the 
bath and is uniformly deposited on 
the surface of the yarn before actual 
dyeing takes place. The temperature 
is raised slowly to 208°F, the expan- 
sion tank is closed off, and the tem- 
perature is then raised to 250°F, 
where it is held for one to two hours, 
depending upon the depth of shade. 
Alternatively, the acid may be added 
after the temperature has reached 
205°-208°F. After the cooling and 
overflow rinsing operations, the pack- 
ages are scoured for 15 minutes at 
180°F with a suitable detergent. Dark 
shades may require a more vigorous 
scour to achieve the maximum in 
colorfastness, such as 0.5 gram per 
liter each of caustic soda, sodium 
hydrosulfite and cetyl betaine. 

Blacks are best produced by the 
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simultaneous application of a dis- 
persed, developed black dye and de- 
veloper, such as Latyl Diazo Black 
B and Latyl Developer B Solution, 
at a pH of about 6.0, followed by 
diazotization. It is emphasized, how- 
ever, that this procedure can only 
be used at 250°F without a carrier. 
At 208°F, in the presence of carriers, 
some precipitation occurs, parti- 
cularly in the relatively low fiber-to- 
liquor ratios encountered in package 
dyeing. 

Dyeings of the black can be made 
in circulating equipment at 208°F by 
first applying the base in the presence 
of a carrier and then applying CI 
Developer 8 in a separate bath with- 
out a carrier followed by diazotiza- 
tion to couple the two components. 
The separate application of the base 
and Latyl Developer B Solution at 
208°F is not recommended because 
the latter exhibits very little affinity 
for the Dacron at this temperature 
without a carrier. 

If several variables are not prop- 
erly considered, shades of brown are 
obtained instead of the desired black 
when developed blacks are applied 
on Dacron. Three important factors 
responsible for the brown shade are: 

1) High pH. 

2) Insufficient developer. 

3) Insufficient diazotization. 

The most important of these is the 
first: high pH. Actually the second 
factor may be dependent upon the 
first because, if the pH is too high, 
the developer will not exhaust from 
the bath even though the proper 
amount of developer has been used. 

When the black shade is made at 
250°F by simultaneous application of 
Latyl Diazo Black B and Latyl De- 
veloper B Solution, the pH of the 
solution should not be higher than 
6.0 to 6.5. At a higher pH, exhaustion 
of the Latyl Developer B is seriously 
retarded, so that insufficient devel- 
oper is present on the fiber to couple 
with the base. Therefore, the un- 
coupled portion of the base, which is 
reddish brown, will cause the overall 
shade to be brown. 

During the addition of acetic acid, 
the pH may drop to 6.0 to 6.5 before 
thorough distribution of the acid; but 
on continued circulation, it may rise 
to 8.0 or higher, particularly on large 
lots. It is recommended, therefore, 
that the desired pH be maintained 
for at least 10 minutes, after which 
the temperature can be raised to 
250°F. 

Of course, if the amount of devel- 
oper introduced into the bath at the 
start is insufficient to accomplish com- 
plete coupling of the base, a brown 
shade will result, even though proper 
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pH conditions are employed. Du Pont 
recommends’ approximately three 
pounds of Latyl Developer B Solu- 
tion for each pound of base. 

When pressure equipment is not 
available, it becomes necessary to 
apply the base and CI Developer 8 
from separate baths at or near the 
boil. In this case, the base is applied 
first in the presence of a carrier, after 
which the material is scoured, usu- 
ally with caustic soda, hydrosulfite 
and cetyl betaine. CI Developer 8 
is then applied in a fresh bath in the 
presence of about one percent glacial 
acetic acid. 

Again, if the pH of the developing 
bath is too high, the developer will 
not exhaust and a brown shade will 
result. A high pH in this instance can 
occur either because the material 
was not thoroughly rinsed after the 
highly alkaline scour following the 
application of the base, or because 
insufficient acid was used. If the pH 
conditions are correct, 3.5 to 4.0, usu- 
ally about 0.8 pound of CI Developer 
8 for each pound of base is sufficient. 

CI Developer 8 is more hydrophilic 
than Latyl Developer B_ Solution. 
Therefore, the exhaustion of the for- 
mer is seriously retarded at tempera- 
tures above 212°F. If pressure equip- 
ment is available and the use of CI 
Developer 8 is preferred, the base 
may be applied at 250°F without a 
carrier, but the developer must be 
applied at the boil in the presence of 
acetic acid. 

With either procedure, insufficient 
diazotization is rarely the cause for 
the brown shade. About eight percent 
of sodium nitrite and 16.0% of sulfuric 
acid are recommended. Temperatures 
around 190°F should be employed 
since diazotization at below 170°F is 
quite poor. It might be wise to diazo- 
tize a small sample in the laboratory 
before attempting a full load. After 
10 minutes at 190°F, the laboratory 
sample should be a black. If not, steps 
can be taken to correct the lot before 
going any further. 

If a brown shade should result, the 
best way to correct it is to apply ad- 
ditional developer at the proper pH 
and temperature. Usually there will 
be enough base on the fiber but not 
enough developer to accomplish com- 
plete coupling. It is also wise to make 
sure that sodium nitrite was used and 
not sodium nitrate. This has hap- 
pened more than once. 


BLENDS OF DACRON WITH 
OTHER FIBERS Probably the 
most important blend containing 
Dacron is a 65% Dacron/35% cotton 
yarn. This blend is usually package- 
dyed, the yarn being wound on 
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Davidson springs or rigid 15-inch 
stainless tubes. Semisoft packages 
are preferred. 

The Dacron polyester fiber is dyed 
first with selected disperse dyes, pre- 
ferably at 250°F. For heavy shades, 
it may be desirable to drop the bath 
and scour at 200°-225°F with 1.0 g/l 
each of caustic soda, sodium m-nitro- 
benzenesulfonate, and cetyl betaine 
to insure optimum fastness. Vat dyes 
are then applied to the cotton compo- 
nent from a fresh bath in the usual 
manner and the yarn again scoured 
as previously. 

For light shades, when rapid means 
of cooling are available, the tempera- 
ture can be lowered to 180°-200°F, 
the vat dyes added directly to the dis- 
perse dyebath and the yarn pig- 
mented while cooling to dyeing tem- 
perature. Fixation and oxidation of 
the vat dyes are then accomplished 
in the usual manner and the yarn 
scoured as described above. 

In the absence of pressure equip- 
ment, the Dacron component can, of 
course, be dyed at 208°F in the 
presence of a carrier. In carrier dye- 
ing, a scour is always recommended 
between the application of the two 
types of dyes. 

For the dyeing of light shades, in- 
corporation of about 0.5% of a 
nonionic surface-active agent, such 
as Alkanol HCS, will serve to retard 
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the rate of dyeing of the disperse 
dyes and will aid in dye transfer. 
However, the presence of the recom- 
mended amount of nonionic surface- 
active agent in the subsequent vat- 
dyeing operation will seriously retard 
the exhaustion of some vat dyes. 
Some retardation cf vat dye absorp- 
tion will, of course, tend to insure 
levelness, but, if excessive, a fresh 
bath will be required to dye the cot- 
ton component. 

If unlevelness is observed in a 
package, this can of course be due 
to either an uneven dyeing on the 
Dacron polyester fiber or on the cot- 
ton. One possible way to check this 
point is to take samples from various 
points in the package and extract 
them simultaneously with 70% by 
weight sulfuric acid solution. This 
agent will dissolve the cotton and 
leave the Dacron, which can then be 
examined for levelness. 

Blended yarns of Dacron polyester 
fiber and Orlon acrylic fiber may be- 
come of interest in the future. At the 
moment, our experience with yarns 
of this type is rather limited, but it 
appears that best results are obtain- 
able by dyeing the Dacron component 
first with a carrier at 208°F, followed 
by scouring and cross-dyeing the 
Orlon with cationic dyes at the boil. 
Reversing this procedure results in 
loss of tinctorial strength of the Orlon 
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and excessive staining of the Dacron 
by the cationic dyes stripped from 
the acrylic fiber in the presence of 
a carrier. 


SUMMARY 


Methods of handling and process- 
ing yarns of nylon and Dacron poly- 
ester fiber and some of their more 
important blends with other fibers 
have been discussed. 

Particular emphasis was placed on 
the need of careful preshrinking of 
filament yarns to prevent nonuni- 
formity in shade that might other- 
wise occur in package dyeing. Muff 
dyeing of stretch nylon yarns and 
the simultaneous twist-setting and 
dyeing of high-twist carpet yarns has 
been described. 

Precautions to be taken in the ap- 
plication of developed blacks to 
Dacron yarns have been reviewed in 
detail so that duplication of shade 
can be consistently obtained in mill 
practice. 
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Employment Register 





This column is open for two inser- 
tions per year, per member, without 
charge. Blanks can be obtained from, 


and filed with, the secretary of the 
Association, Post Office Box 28, 
Lowell, Mass. It is understood that 


these will be open to inspection by 
prospective employers who can obtain 
further information from the secre- 


tary. 
58-12 
Education: BS, chemistry, Poly- 
technic Institute of Brooklyn; elas- 


tomer technology, New York Rubber 
Group. 

Experience: 15 years; development 
engineer for surgical supply manu- 
facturer; chemist, technician in rub- 
ber products, chemicals and minerals; 
plant chemist for tire fabrics manu- 
facturer. 


Position desired: Laboratory re- 
search and development, technical 
service. 

Location desired: South or West 
Coast. 

Age: 36; married; one dependent; 


references. 


6-16, 6-30 


58-13 


Education: BS, chemistry & dyeing, 
Philadelphia Textile Institute. 

Experience: 2 years, chemist, felt 
fabricating firm; 2 years, chemist, 
dyestuff manufacturer. 

Position desired: Textile chemist in 
application research and/or technical 
service. 

Location desired: New York City. 
Will consider relocating. 

Age: 26; married; two dependents; 
references. 


6-16, 


6-30 





CORRECTION 


Variables Encountered in Natural Light 
Fading”, which appeared on Pages P861-83 
of the November 18, 1957 issue, the second 
paragraph on page P883 contains errors. 
The paragraph should 
follows: 

“From all the figures (20-22), it appears 
that one standard fading hour in the Fade- 
Ometer produces a degree of fade compar- 
able to an outdoor exposure of 115 to 125 
langleys. The best single figure appears to 
be about 118 langleys equal to one standard 
fading hour in the Fade-Ometer”. 


read correctly as 
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AATCC Calendar 


COUNCIL 


Sept 19 (Charlotte, NC); 
Hilton Hotel, Chicago, Ill) ; 
real, Canada) 


October 30 (Conrad 
May 1959 (Mont- 


NATIONAL CONVENTIONS 


Oct 30-Nov 1, 1958 (Hotel Conrad Hilton, 
Chicago); Oct 8-10, 1959 (Sheraton Park and 
Shoreham Hotels, Washington, DC); Oct 6-8, 
1960 (Sheraton Hotel, Philadelphia, Pa); Sep- 
tember 28-30, 1961 (Buffalo, NY); 1962 
(Southern Region) 


DELAWARE VALLEY SECTION 


Sept 12 (Wilmington Meeting), Oct 17, 
Dec 5 


NIAGARA FRONTIER SECTION 


Sept 26 (Niagara Falls, Ont); Oct 24 (joint 
meeting with CATCC at St Catherines, Ont); 
Dec 5 (Buffalo, NY); Feb 20 (Niagara Falls, 
Ont); April 4 (Hamilton, Ont—joint meeting 
with CATCC) 


NORTHERN NEW ENGLAND SECTION 

Sept 12 (Outing—Wachusett Country Club, 
West Boylston, Mass); Oct 17 (QM Research 
& Development Ctr, Natick, Mass); Dec 5 
(Hotel Vendome, Boston, Mass); Jan 16 
(Colonial Club, Lynnfield, Mass) 


PIEDMONT SECTION 


Sept 19-20 (Hotel Charlotte, Charlotte, NC) 


RHODE ISLAND SECTION 


Sept 26 (Management Night — Warwick 
Country Club); Oct 23 (Providence Engineer- 
ing Society); Dec 4 (Annual Meeting—John- 


son’s Hummocks Grille, Providence) 


SOUTH CENTRAL SECTION 


Sept 13 (Hotel Patten, Chattanooga, Tenn) 


SOUTHEASTERN SECTION 


Sept 13 (Ida Cason Callaway Gardens, Chip- 
ley, Ga); Dec 6 (Atlanta, Ga) 


WESTERN NEW ENGLAND SECTION 


Sept 26 (Hartford, Conn); Oct 24 (Annual 
Meeting—Rapp’s_ Restaurant, Shelton, Conn; 
Dec 5 (Rapp’s Restaurant, Shelton, Conn) 





Future Papers 





The following material has been 
submitted to date to the publishers of 
American Dyestuff Reporter. Subject 
to the approval of the AATCC Publi- 
cations Committee, it will appear in 
the Proceedings in future issues. 

Authors, section officials, and com- 
mittee chairmen are required to in- 
spect this list and notify the publishers 
if there are any omissions. 





“Pollution Control of New England 
Interstate Waters”—Joseph C Knox, 
New England Interstate Water Pol- 
lution Control Commission 


“Disposal of Combined Textile Fin- 


ishing Wastes and Domestic Sew- 
age”—George C Bogren, Weston & 
Sampson 


“Treatment of Mixtures of Textile 
Wastes and Domestic Sewage. IV— 
Research in Various Methods of 
Treatment”—R Hobart Souther and 
Thomas A Alspaugh, Cone Mills Corp 


“Combined Treatment—Bleachery 
Waste and Domestic Sewage”—John 
L Brown Jr, Cannon Mills Co 


“The Mechanism of Dyeing Orlon 
42 Acrylic Fiber”’—T Vogel, J M A 


deBruyne and C L Zimmerman, 
American Cyanamid Co 

“Practical Emulsions” — Paul 
Becher, Atlas Powder Co, Inc 

Recent Developments’ in the 
Chemical Finishing of Textiles”, Fred 


Fortess, Celanese Corp of America 

“Wash-Wear Resins for White 
Cotton Fabrics”—Hector C Borghetty, 
Rohm & Haas Co 


“Nylon Carpet—Growth and Tech- 
nology”—Graham C Richardson, E I 
duPont de Nemours & Co, Ine 


“Dyeing Darvan Dinitrile Fiber”— 
Helen G Sommar, B F Goodrich 
Chemical Co 





Stone Scholarship Award to James C Hunter 


RUSTEES of the Charles H Stone Scholarship Fund of the earmnger 
Section, AATCC, have given a second award to James C Hunter of 


Green Mountain, NC. 


The second grant, amounting to $125.00, was awarded Mr Hunter on 
the basis of his excellent work at Clemson Agricultural College, Clem- 
son, SC. He is a candidate for graduation in February, 1959. 

The Charles H Stone Scholarship Fund is administered by the Pied- 
mont Section and supported by industry and individuals. Awards are 


made on the basis of the individual’s need, 


record. 


character, and scholastic 
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ORGANIZATION OF THE AATCC 





FOUNDER 


LOUIS A OLNEY 
(deceased ) 


COUNCIL OF THE ASSOCIATION 


PRESIDENT ...... GEO O LINBERG, Synthron, Inc, Ashton, RI 
Mailing address: 19 Madison Ave, Newtonville 60, Mass 


VICE PRESIDENTS ...... (Central Atlantic Region): WELDON G 
HELMUS, Fair Lawn Finishing Co, Fair Lawn, NJ; (New England 
Region): ERNEST R KASWELL, Fabric Research Laboratories, 
Inc, 1000 Providence Highway, Dedham, Mass; (Southern Region): 
H GILLESPIE SMITH, American Cyanamid Co, 1370 Spring St, 
NW, Atlanta 9, Ga; (Western Region): ELLIOTT MORRILL, 
The Best Foods, Inc, 1437 West Morris St, Indianapolis 6, Ind 


TREASURER...... ROLAND E DERBY, Textile Aniline & Chemical 
Co, Box 899, Lawrence, Mass 


EXECUTIVE SECRETARY .......... GEORGE P PAINE, AATCC 
National Headquarters, PO Box 28, Lowell, Mass 


CHAIRMAN, EXECUTIVE COMMITTEE ON RESEARCH...... 
aa W DORN, Suite 1300, 369 Lexington Ave, New York 
» 4 


PAST PRESIDENTS (Living). -ELVIN H KILLHEFFER, 
P WOOD, WILL 1AM ‘H CADY, ALBAN EAVENSON, 
CARL Z DRAVES, THOMAS R SMITH, WILLIAM D APPEL, 
HENRY F HERRMANN, C NORRIS RABOLD, J ROBERT 
BONNAR, RAYMOND W JACOBY 


NATIONAL COUNCILORS REPRESENTING SECTIONS. 
(Northern New England): PHILIP S DURFEE, JOHN J HEALY, 
FRANK RIZZO; (Rhode Island): REMUS F CAROSELLI, 
FRANCIS H CASEY, RAYMOND B TAYLORSON, J WIL- 
LIAM TIMPERLEY; (Western New England): JOHN E HIRN, 
J EDWARD LYNN; (Delaware Valley): CARLETON T ANDER: 
SON, WILLIAM H BERTOLET 3RD, THOMAS H HART, 
DONALD W ROBINSON, CLARENCE A SEIBERT; (Hudson- 
Meohawk): JOHN J HANLON;; (Metropolitan): PERCY J FYNN, 
ARTHUR J KELLNER, PAUL LUCK, DONALD E 
MARNON, RICHARD P MONSAERT JR, .BRENDAN_ F 
QUIGLEY, MAX W WINKLER; (Niagara Frontier): BERNARD 
K EASTON; (Piedmont): A HENRY GAEDE, CLARENCE 
HOOPER, JOHN V KILLHEFFER, EDWARD A MURRAY, 
PAUL B STAM, NEAL A TRUSLOW; (South Central): JACK 
ANDERSON; (Southeastern): WILLIAM E FAYSSOUX, T 
HOWARD McCAMY; (Washinaton): LEONARD SMITH; (Mid- 
West): ARTHUR I HULTBERG, JOSEPH H JONES, J GOR- 
DON STOTT; (Pacific Northwest) : JOHN L AYRES; (Pacific 
Southwest): MELVILLE H BEHRENDT 


TREASURER EMERITUS 


WILLIAM R MOORHOUSE 
PO Box 352, South Yarmouth, Mass 


CHAIRMEN, COMMITTEES OF THE COUNCIL 
STANDING COMMITTEES— 


Executive Committee on Research .. c HARLES W DORN 
Technical Committee on Research CHARLES A SYLVESTER 
REE SS SAP Ry a PAUL J LUCK 
OEE Per err rer ROLAND E DERBY 
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EONARD W ARMSTRONG 
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SI 


Membership and Local Sections 
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Corporate Membership 
Constitution and Bylaws 
Conventions EE ee: E 
Technical Programs ae L 
Technical Supphes .. G 
Archives - 
Intersociety Relations 

Textile Education 

Subject and Speakers’ Bureau 


wat E P PAINE 

NEY M E Wes 4 STEIN 
“ARL Z DRAV 
HENRY A RUTHERFORD 
MATTHEW J BABEY 


SPECIAL COMMITTEES— 


President's Advisory ; J ROBERT BONNAR 
Colour Index Marketing ROLAND E DERBY 

Colour Index Editing . WILLIAM H CADY 
Bibliography hie WILLIAM H C e 


CA 
THOMAS J GILLICK JR 
WILLIAM A HOLST 
WALTER J HAMBURGER 


NATIONAL HEADQUARTERS 
SENIOR STAFF— 


Executive Secretary ........ 


Intersectional Contest 
OQM—Air Force Dye Survey 
Employee Retirement and Pension . 


iEORGE P PAINE 


LOCAL SECTION OFFICERS 


New England Region 


NORTHERN NEW ENGLAND...... Chairman: EDWARD B BELL, 
Textile Aniline & Chemical Co, 49 Blanchard St, Lawrence, Mass; 
Secretary: AZEL W MACK, Dexter Chemical Corp, 100 Memorial 
Drive, Cambridge 42, Mass; Vice Chairman: ROBERT D ROBIN- 
SON; Treasurer: WILLIAM W PENNOCK 


RMGOE SHLD. ...occccssccccs Chairman: THORWALD LARSON, 
Carbic Color & Chemical Co, Inc, 87 Weybosset St, Providence 3, 
RI; Secretary: HARRISON M GORTON JR. American Aniline 
Products, 1430 Elmwood Ave, Providence, ; Vice Chairman: 
ROBERT H PHILLIPS; Treasurer: HAROL 5 B STURTEVANT 


WESTERN NEW ENGLAND....... Chairman: JOHN J CERVINI, 
Cheney Bros Inc, Manchester, Conn; Secretary: TIMOTHY J 
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Conn; Vice Chairman: ANDREW W GOODWIN; Treasurer: 
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Central Atlantic Region 


DELAWARE VALLEY......... Chairman: WILLIAM S SOLLEN- 
BERGER, American Viscose Corp, Marcus Hook, Pa; Secretary: 
ERNST W_ EMPTING, Verona Dyestuffs, 357 Lancaster Ave, 
Haverford, Pa; Vice Chairman: L KEVIN McCHESNEY; Treas- 
urer: CLARENCE A SEIBERT 


HUDSON-MOHAWE....... Chairman: EDWARD A CHEVRETTE, 
Apex Chemical Co Inc, 28 Oxford Rd, Albany, NY; Secretary: 
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Vice Chairman: MAURICE FISHMAN; Treasurer: WALTER 
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METROPOLITAN .............. Chairman: DONALD E MARNON, 


Berkshire Color & Chemical Co, 250 Delawanna Ave, Delawanna, 
Secretary: RICHARD P MONSAERT JR, Puritan tee Dye 
Works, 550 E 38th St, Paterson, NJ; Vice Chairman: JOHN A 
KOMNINOS;; Treasurer: RICHARD E MILLER 
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NIAGARA FRONTIER........ Chairman: WILLIAM H LEYKING, 
National Aniline Div, Allied Chemical & Dye Corp, 1015 S_Park 
Ave, Buffalo, NY; Secretary: NORBERT WEINBERG, Becco 
Chemical Div, Food Machinery & Chemical Corp, Sta B, Buffalo 7, 
NY; Vice Chairman: KENNETH A LISTER; Treasurer: ANTON 
M VIDITZ-WARD 


Southern Region 


i fo. 0p rere Chairman: WARREN E RIXON, Union 
Carbide Chemicals Co, 1213 Liberty Life Bldg, Charlotte, NC; 
Secretary: LINTON C REYNOLDS, Riegel Textile Corp, Ware 
Shoals, SC; Vice Chairman: JOSEPH C KING; Treasurer: 
VINCENT B WRIGHT JR 


SOUTH CENTRAL........ Chairman: ERNEST V HELMS, Geigy 
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Ga: Vice Chairman: ROBERT B i AL L OW ELL; Treasurer: 


WILLIAM B AMOS 


WASHINGTON....... .Chairman: GEORGE P FULTON, National 
Institute of Drycleaning, 909 Burlington Ave, Silver Spring, Md; 
Secretary: NELSON F GETCHELL, National c otton Council of 
America, 1832 M St NW, W ashington 6, DC; Vice .Chairman: 
ARNOLD M SOOKNE; Treasurer: LOUIS R'’ MIZELL 





Western Region 


0 eee er Chairman: JACK G KELLEY, E TI duPont 
de Nemours & Co, Inc, 7 S Dearborn St, Chicago 3, Ill; Secretary: 
WALTER H SITES, Ciba Co, Inc, Box 216. Skokie. Ill; Vice 
Chairman: JAMES L McGOWAN;; Treasurer: FRANK H GURRY 


PACIFIC NORTHWEST.... - Chairman: BERNARD R KOENIG, 
Portland Woolen Mills, 639 N Baltimore St, Portland, Ore; 
Secretary: PAUL J PERNICE, (¢ Seneral Aniline & Film Corp, 1007 
Terminal Sales Bldg, Portland 5, Ore: Vice chairman: JACK D 
GILBERG; Treasurer: DALE W KIMSEY 


PACIFIC SOUTHWEST....Chairman: HAROLD W ELLSWORTH, 
West Coast Carpet Dyers, 14747 Keswick St, Van Nuys, Calif; 
Secretary: FERD H AHL JR, EI duPont de Nemours & Co, Inc, 
2930 E 44th St, Los Angeles 58. Calif: Vice Chairman: PAUL F 
NOONAN; Treasurer: WALTER E KRAMER 


Director of Research 11 AROLD W STIEGLER 

Assistant Secretary : } ; RICHARD R FREY STUDENT CHAPTERS 

Technical Manager ; .... GEORGE 17 MANDIKOS Alabama Polytechnic Institute, Bradford Durfee College of Technology, 

Administrative Manager eile evens J ROBERT THOMPSON Clemson College, Georgia Institute of Technology, Lowell Technologieal 

Research Associate RES: ..GLEN M KIDDER Institute, New Bedford Institute of Technology. North Carolina State 

Research Associate... .. 2.4.4.4. HARLAN E GLIDDEN College, Philadelphia Textile Institute, Rhode Island School of Design 
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P J WOOD 


EDUCATION 


At times, when someone has reported to us the unwillingness of high school students 
to consider the profession of of chemistry as away of life, we have been led to wonder if this 
is due to the ty type of course offered in our colleges or whether it is because the public at 
large has a wrong conception of the profession. 


According to a speech of Samuel Lenher, vice president of DuPont, we gather that 
there is nothing wrong with the profession of chemistry and those who are practicing that 
profession, and liking it. 


Evidently the glamorous life of the chemist, or the scientist, has not been re- 


vealed to the general public in all its glory, its spirit of adventure, and its rewarding 
satisfactions. 


And whose fault is this, we ask. Probably it is due to the chemists themselves that 
such a poor job of public relations has been done. 


Dr Lenher is himself a chemist and a living example of the progress a chemist can 
make when given the opportunity of developing his usefulness ina eoreetice company. . He 
knows the chemist by actual contact overa period of many, many years. 


Says he: "Those of us who have been occupied with the theme of this conference 
research administration have participated in an extensive search for the answer to 
the question of what kind of person, and what kind of training, will make a good scientist. 
The time has come. . . to reverse the field and examine what the scientist is like as a 
person." 








Drs Margaret Mead and Rhoda Metraux conducted a survey for AAAS, entitled "The Im- 

age of Scientists among ag High School Students." They concluded "this imag image . . . is one which 

is likely to invoke a negative attitude as far as personal career or marriage choice is con- 
cerned." 





Dr Lenher quotes many interesting facts regarding the versatility of the chemist, 
especially as regards his extra-mural affairs, showing that he is far from unhappy, which 
we verily believe. Nobody who is unhappy could take part in so many social and civic activ- 
ities. Our own feeling is that the scientist is, to use one of Elmer's pet expressions, "a 
good Joe." He recognizes his ae and performs as a _ citizen. Smite the 


ee 


FLUID-BED TECHNIQUE 


Not a great deal, as yet, is known about this new method of high-temperature dye- 
ing. 


We have frequently remarked, a. here, maybe elsewhere, that the chief diffi- 
culty encountered in dyeing textiles, and par ticularly bates goods, at pee temperatures 





a 


an old proverb that seems to have special application in this connection. In most of the 
forms of apparatus that have been proposed there is infinite difficulty in keeping the 
goods in condition, because it is impossible to see just how they are in the machine, 
whether they are running with creases or without, and whether they are running slack or 
tight, producing wrinkles in the one case and over=stretching in the other. Moreover, in 
Spite of many ingenious gadgets whereby samples can be taken, it is problematical whether 
the sample thus taken is truly indicative of the shade actually ‘dyed on on the goods. 


The fluid-bed method looks as if it might overcome theSe difficulties, or at least 
some of them, in Spite of the fact that the very revolutionary change of method may itself 
give rise to new problems. But, it does seem to have the one advantage of improved accessi- 
bility of the fabric during the dyeing operation, both as to maintaining the goods in good 
condition and providing a more convenient method of sampling. 


The examples we have seen, up to now, appear to resemble the various pad=-steam 
Systems more than anything else, but they are distinctly different. 
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SYMPATHY 


During the time that William R Moorhouse held the office of treasurer of AATCC, Al 
Sampson was his capable and willing assistant ror many years. When Bill thought fit to re- 
tire, Al took hold with a will and performed the duties of the office with effectiveness and 
distinction. There was nary a tremor inthe easy functioning of the treasury. 1t was as if 
no change had ever been made. Of course Bill was in the dim, but not too distant background 
for awhile; but Al had studied the job as few understudies understudy. 


A year ago Al was taken ill and had to relinquish the treasurership. However, he 
still continued to function as chairman of the Colour Index Marketing Committee, and we for 
one were glad that he did not find it yet necessary to remove himself from our midst. 


It was with a sorrowful heart that we received the news that his health is again 
causing him some concern and that he has had to give up this office also. 


Al, we are all wishing you a speedy recovery, so buck up, me boy! 


ADVANCE NOTICE 


And a very advanced notice it is, for a meeting of the Passaic Valley Subsection 
of the North Jersey Section of the American Chemical Society. 





It is to be held at Fairleigh Dickinson University (Rutherford campus) on the 
evening of Thursday, October 9. The speaker is known to millions of TV viewers, Mason W 
whose official title is Provost of Rutgers University. 





Gross, 


Some years ago we heard this speaker deliver an address on the subject "Higher 
Education in New Jersey". This is why we are so forehanded in advertising to all and sun- 
dry that, if they miss this meeting they will miss a real treat. We do not know the exact 
title of the address that Dr Gross will deliver on that night, but it will undoubtedly be 
on this or an allied subject. As far as we are concerned we would be glad to hear that same 
paper delivered all over again. . 


FIFTY/FIFTY 


Conversion of fifty percent of the male population to the wearing of stretch 
socks is amajor operation no matter whether combinations and permutations, integral and 
differential calculus, statistics, quadratic equations or automatic digital calculators 
were used in arriving at the result. 





According to a survey conducted by the Marketing Research Section of DuPont's 
Textile Fibers Department, this is how the matter stands today. 


51 percent of those asked said they intended to buy stretch socks again. Another 
seven percent said they will buy either the stretch or the nonstretch types, while 41 


percent said they intend to buy only the nonstretch types. 





It would be interesting to learn how many of each of these three classes were the 
fellows who appeared in any graduation picture with socks wrinkled like the rhinoceros' 
hide. They always were to be found on the front row. 


On looking over our old pictures, we find that we have gone through the grades, 
like many another boy. However, now that we have arrived at the years of discretion 
(a fact that is questioned by our better 1/2), we must say that we are now in favor of the 
slick sock, a condition which is aided and abetted by the stretch sock. 


The only objection we have to this modern gadget is that some makes pinch so badly 
that it is all the human system can do to get the legs into normal shape again by morning, 
so that you can recognize them again as your own. 


Undoubtedly, the stretch sock has come to stay. The DuPont boys say that most 
people prefer nylon as the fiber for these socks. Our own vote would go for a mixture or 
cotton and nylon. But, as our French friends say "Chacun a son gout"—everyone to his own 
taste. (No, Elmer, it has nothing to do with gout). Shed a tear for the poor old garter 
maker.—Q.E.F. 
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News of the Trade 





Ciba, Sandoz Deny 
Anti-Trust Charges 

Harry B Marshall, president of 
Ciba Co, Inc, and James C Walker, 
vice president, Dyestuffs Div, San- 
doz, Inc, have categorically denied 
charges made in the complaint in 
U S v Ciba Company, Inc, Geigy 
Chemical Corporation, Sandoz, Inc, 
and Toms River-Cincinnati Chemical 
Corporation. The complaint charges a 
violation of the Sherman Anti-Trust 
Act relating to the sale of dyestuffs, 
on the part of three sales subsidiaries 
of Swiss firms, and their jointly own- 
ed American manufacturing com- 
pany. 

In denying the charges, Dr Mar- 
shall stated: “Ciba Company, Inc has 
not agreed or concerted with any 
other company to devise or adopt 
noncompetitive methods for estab- 
lishing, maintaining or stabilizing the 
prices at which our company resells 
dyes bought from Toms River-Cin- 
cinnati Chemical Corporation.” 

When he was questioned about the 
fact that Toms’ River-Cincinnati 
Chemical Corporation charges Ciba, 
Geigy and Sandoz the same price 
for its products, Dr Marshall pointed 
out that the Robinson-Patman Act 
requires a supplier to charge the 
same price for a particular commod- 
ity to all purchasers who compete 
with each other in its resale. 

“The dye industry is highly com- 
petitive,’ Dr Marshall concluded, 
“and the prices at which dyes are 
sold to consumers is entirely deter- 
mined by the economics of supply 
and demand.” 

Mr Walker stated that Sandoz had 
never conspired to devise or adopt 
ncncompetitive methods for estab- 
lishing, maintaining or stabilizing the 
prices of dyestuffs or any other prod- 
ucts, and had never engaged in price 
fixing of any kind, but on the con- 
trary had always competed vigor- 
ously in the sale of its dyestuffs. 

Furthermore, he was confident that 
Sandoz would be completely vindi- 
cated when given an opportunity to 
meet the issue in Court. 


New Putnam Plant on Stream 


Putnam Chemical Corp’s new man- 
ufacturing plant at Beacon, NY is 
now on stream. Putnam’s headquar- 
ters, including technical service, 
warehousing, and manufacturing will 
be centered at the new location. 

Selected types from the Lumatex 
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Drawing of Putnam Chemical Corp’s manufacturing plant—Beacon, N Y 


water-phase pigment system for 
printing and dyeing will be processed 
in the new plant. Also, auxiliary 
chemicals and other specialties for 
the textile, leather, paper and other 
industries will be produced. 

To complement the range of prod- 
ucts manufactured by the Badische 
Aniline- & Soda-Fabrik AG, Lud- 
wigshafen a Rhein, Germany, and 
distributed by Putnam, the company 
is also the exclusive distributor for 
Rohner, Ltd, Switzerland, producers 
of naphthols, bases, fast color salts 
and other azoics and intermediates. 


Berkshire Introduces New 
Line of Disperse Dyes 

A complete range of disperse dyes 
for acetate, nylon and other synthe- 
tic fibers has been introduced by 
Berkshire Color and Chemical Com- 
pany under the trade mark, Duro- 
sperse. 

It is reported that extensive re- 
search and development work has 
been conducted to insure not only 
a high degree of chemical purity but 
also optimum conditions of disper- 
sion. Berkshire has placed particular 
emphasis on the dispersibility of this 
range of colors in warm water alone; 
in fact, the Company discourages the 
use of additional dispersing aids. If 
the fabric to be dyed requires sur- 
face-active agents, it is recommended 
by Berkshire that they be added to 
the dyebath, not to the color itself in 
the fasting operation. 

The following products are report- 


ed as the initial offerings in the 

Durosperse range: 
Yellow CW Pr 625 
Yellow GA Pr 242 
Orange GRA rr @& 
Scarlet BA Pr 244 
Red GG Pr 621 
Red R Pr 236 
Pink BA Pr 234 
Blue BNN Pr 228 
Blue BNJ Pr 618 
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Armour Heads Purchaser 
Group of American 


Dyewood, N Y C & C 

Robert N Armour, former vice 
president of American Aniline Prod- 
ucts, Inc, announced on June 16 that 
he heads a group which has pur- 
chased substantially all of the assets 
of American Dyewood Company and 
New York Color & Chemical Co, Inc. 

American Dyewood Company is 
one of the original dyestuff pro- 
ducers in the United States. 

Mr Armour will be president of 
the new firm, and associated with 
him will be B R Neice, W J Norton 
and F W Zipf Jr. 

Mr Armour stated that no change 
in present personnel was contem- 
plated by the new firm. 

Included in the sale are the plant 
and facilities, which will be used in 
the firm’s business of manufacturing 
dyestuffs and chemicals. 

Shavick & Shavick of Paterson, 
NJ represented the purchaser, and 
Schapira & Farkas, of Newark, NJ, 
represented the seller. 


FMC Creates Chemicals & 
Plastics Division 

The Chemicals & Plastics Division 
is the new name for Food Machinery 
and Chemical Corporation’s Organic 
Chemicals Division. 

The name change reflects the in- 
creasing concentration of the Divi- 
sion on resin and plastic work. 

FMC’s Chemicals & Plastics Divi- 
sion manufactures Dapon resin (dial- 
lyl phthalate prepolymer), allyl and 
methallyl monomers, and a_ broad 
range of Ohio-Apex plasticizers, as 
well as organic chemicals derived 
from phosgene and acetoacetic ester 
reactions. These include carbamates, 
chloroformates, carbonates, methyl 
ketones and substituted acetoacetic 
esters. 

Headquarters of the Chemicals & 
Plastics Division is at 161 East 42nd 
St, New York 17, NY. Plants are at 
Nitro, W Va and Baltimore, Md. 
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Atlas Powder Company President Ralph 
K Gottshall speaks to more than 400 in- 
vited guests and employees at the dedica- 
tion of the company’s new $3,000,000 
Technical Center near its General Offices 
in suburban Wilmington, Del, on May 23. 
Laboratories in the new Center include 
one for textile chemical application re- 
— (See page 395 of the June 2, 1958 
issue). 


Air Reduction Building 
New Lab-Office 
Facilities in NJ 

The Air Reduction Chemical Com- 
pany, a division of Air Reduction 
Company, Inc, has announced plans 
for the construction of a new lab- 
oratory and office building at Piscata- 
way Township, N J. The announce- 
ment followed an earlier disclosure 
that an extensive pilot plant facility 
would be built at the same location. 
The two projects will cost over $1,- 
000,000. 

The new laboratory, which is 
planned as an auxiliary to the com- 
pany’s existing pilot-plant develop- 
ment laboratories at nearby Middle- 
sex Borough, NJ, will provide facil- 
ities for increased technical services 
and applications work in the field of 
chemicals derived principally from 
acetylene. Initially, about 20 techni- 
cally trained individuals will be em- 
ployed at the new location. 

The new laboratory will be the 
first installation to be built on a 32- 
acre tract recently acquired for de- 
velopment by the company. The fa- 
cility will be a single-story brick 
building containing approximately 
10,000 square feet of space. Work is 
scheduled to begin immediately. 

The Air Reduction Chemical Com- 
pany is a major producer of vinyl 
acetate monomer. Other products of 
the Company are acetylenic alcohols 
and glycols and vinyl stearate. The 
company recently announced the 
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Drawing of Air Reduction Chemical Co’s proposed laboratory and office building at 


Piscataway Twsp, i J 


opening of a commercial plant at 
Calvert City, Ky, for the production 
of methyl butynol and _ methyl 
pentynol. A vinyl stearate plant also 
will soon be placed “on stream” at 
Calvert City. 

Headquarters of Air Reduction 
Chemical Company, as well as the 
parent organization, are at 150 East 
42nd Street, New York 17. 





U S Rubber, Royce, 
Tennessee Corp 
Receive Safety Awards 
Three chemical companies received 
prized Lammot duPont Safety 
Awards during the Manufacturing 
Chemists’ Association’s 86th annual 
meeting, held earlier this month at 

White Sulfur Springs, W Va. 

The awards, presented annually by 
the MCA to those chemical firms 
showing the greatest improvement 
in plant safety over a five-year peri- 
od, went to United States Rubber 
Co, Royce Chemical Co, and the 
Tennessee Corp. 

The winner among’ companies 
whose employees worked more than 
two million man-hours a year is U 
S Rubber’s Naugatuck Division, with 
a decrease of 59 percent in its acci- 
dent frequency rate. Runner-up is 
American Potash & Chemical Corp. 

Royce Chemical Co and the Ten- 
nessee Corp tied for first place in the 
category for firms with an exposure 
of two million man-hours or less. 
Each has a 100 percent decrease in 
its accident frequency rate. 

Bronze plaques were presented to 
the winners by Ernest Hart, MCA 
board chairman and president of 
Food Machinery and Chemical Corp. 

The chemical industry is one of 
the safest in the nation. According 
to the National Safety Council, the 
industry presently averages 3.38 in- 
juries per million man-hours, while 
the rate for all industry is 6.38. The 
rate for days lost in the chemical in- 
dustry is 37 percent below the na- 
tional industrial average. 
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Eight Cutters Introduce 
Fabulized Lingerie 

The following eight cutters have 
introduced Fabulized lingerie on the 
June market: Blue Swan Mills; Cril- 
lon Lingerie Co, Inc; David Korn & 
Co, Inc; William Lebman Co, Inc; 
Pembrooke Lingerie Co; Perfectform 
Lingerie; Skylon Corp and A J 
Schneierson & Son, Inc. All eight 
firms are located in New York. 

In discussing this important fabric 
promotion, Harry Eisenberg, presi- 
dent of Citation Fabric Corp, stated, 
“The Fabulized finish has created 
considerable excitement in the lin- 
gerie trade. Buyers will find a full 
range of Fabulized nylon tricot lin- 
gerie items including slips, petticoats, 
panties, briefs, nightgowns, shorty 
gowns, pajamas, baby doll pajamas, 
pegnoirs and bed jackets available at 
the market.” 

Fabulized is a new finish which 
is claimed to impart to nylon and 
other synthetics “the highest degree 
of absorbency ever developed.” Tests 
are said to show that Fabulized fab- 
rics have four times the absorbency 
of non-Fabulized synthetics. To in- 
sure rigid quality control, Fabulized 
fabrics and garments are available 
only from licensed firms. 

“The introduction of Fabulized in 
the lingerie trade is an important step 
in the marketing of this new finish,” 
stated John L Fancourt, president of 
Fabulized, Inc. “Fabulized hosiery 
and half hose has been on the mar- 
ket for the past six months. Leading 
department stores across the coun- 
try report that their promotions of 
Fabulized hosiery have been ex- 
tremely successful and that they are 
anxious to receive other Fabulized 
merchandise. We consider lingerie as 
one of the most important fields for 
the application of Fabulized. This 
promotion is just the kick-off of a 
long-range program.” 

Fabulized corsets, brassieres, 
blouses and other garments are ex- 
pected to be available to buyers this 
summer. 
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L to r: Eusebio Vina, partner, Thurston & Braidich; George 
J Muller, president, Morningstar-Paisley; E T O’Grady, mana- 
ger, Gum Dept, Morningstar-Paisley; and Charles R Rosevear, 


partner, Thurston & Braidich 


Morningstar-Paisley Acquires 
Thurston & Braidich 

Morningstar-Paisley, Inc, New 
York, NY, has announced through its 
president, George J Muller, that an 
agreement has been signed for the 
acquisition of Thurston & Braidich, 
importer and processor of water-solu- 
ble gums, for an undisclosed amount. 
The combined operation, which be- 
comes effective on July 1, reportedly 
will be one of the most modern, fully 
integrated processors of water-solu- 
ble gums, from the raw material to 
the finished product. 

The Thurston & Braidich Division 
of Morningstar-Paisley, Inc, and its 
products will be added to Morning- 
star’s line of gums and food products. 
All manufacturing operations will be 
done at Morningstar’s recently com- 
pleted gum-processing plant in Haw- 
thorne, NJ. Thurston & Braidich 
management will move from the 
present location at 286 Spring St, 
where it maintains a six-story build- 
ing, to Morningstar’s offices at 630 
West 5l1st St. 

The pooling of purchasing, manu- 
facturing, and sales servicing is ex- 
pected to lead to more efficient op- 
erations, and it is claimed that the 
integration will increase the avail- 
ability of scientifically selected, proc- 
essed, and controlled gums. Accord- 
ing to Mr Muller, “Pooling of 
technical knowledge will give all 
water-soluble gum users a reliable 
and uniform source of supply to meet 
their specific requirements. In addi- 
tion, it sets the stage for the devel- 
opment of remarkable new gum 
products, particularly those made 
from gum-starch combinations.” 





Moth Snub D Cone 


The Arkansas Co, Inc, which re- 
cently introduced Moth Snub D, a 
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highly durable mothproofing agent 
(see page 322 of the May 5 issue, 
ADR), is now featuring the con- 
centrated form of this product. 

Moth Snub D Conc contains as its 
active ingredient a chlorinated hy- 
drocarbon with an epoxy group in 
the molecule, which is said to be 
capable of reacting with the wool fiber 
to produce durability. 

In physical consistency, it is a clear 
amber liquid which is added directly 
to the dyebath at the start of the 
dyeing operation. The dyeing is then 
carried out in the usual manner dur- 
ing which the moth-proofing agent is 
exausted onto the goods at the same 
time as the dyes. 

In most applications, it is said to 
be necessary to use only six to eight 
ounces of Moth Snub D Conc per 
one hundred pounds of wool. 





Charles F Goldthwait, left, receives a 
Certificate of Appreciation from the U S 
Department of Agriculture for his part in 
the development of the semi-elastic cotton 
gauze bandage. A check for $1,000 ac- 
companied the award, which was presented 
by C H Fisher, director of the Southern 
Utilization Research and Development 
Division of the Agricultural Research 
Service, USDA. Mr Goldthwait, who is now 
retired, developed the bandage while head 
of cotton chemical processing research at 
the Division’s New Orleans laboratory. 
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REICHHOLD CHEMICALS, INC, GETS 
NEW YORK STOCK EXCHANGE LISTING 
———-Shares of Reichhold Chemicals, 
Inc, are now listed for trading on the New 
York Stock Exchange, largest security mar- 
ket in the US. Here, at ceremony marking 
the event on the Exchange floor, Henry H 
Reichhold, president, left, shows G Keith 
Funston, president of the New York Stock 
Exchange, and Bertram F Fagenson, spe- 
cialist in RCI stock, a sample of artificial 
stone made with RCI’s polyester resins. 
Reichhold is one of the world’s largest 
producers of synthetic resins and an im- 
portant factor in the manufacture of basic 
chemicals for industry and color pigments. 


NAMES IN THE NEWS 


George W Wernz has been pro- 
moted by Eastman Chemical Prod- 
ucts, Inc to manager, merchandising 
services. 

The post is a new one and has been 
created to broaden Eastman’s services 
to its customers in such merchandis- 
ing aids as tags and labels. Mr Wernz 
will also assist the market in the 
proper use of Eastman fiber trade- 
marks and in establishing accurate 
descriptions of performance stand- 
ards for various fabrics and end uses. 

Carroll E Russell, formerly in the 
Eastman laboratory at Kingsport, 
Tenn, will take over the supervision 
of the New York Service Laboratory, 
reporting to Mr Wernz. 

Leslie L Walmsley has been named 
head of the Dyeing and Finishing Di- 
vision of American Viscose Corpora- 
tion’s Technical and Textile Service 
Department at Marcus Hook, Pa. 
Formerly a staff assistant in this di- 
vision, Mr Walmsley succeeds Jack- 
son A Woodruff, who resigned re- 
cently to operate a retail store. 

He has been active in the Ameri- 
can Association of Textile Chemists 
and Colorists, serving as chairman of 
the Committee on Damage from Re- 
tained Chlorine and presenting pa- 
pers before the association on fabric 
stabilization. 
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Van Kampen 


Godfrey R Van Kampen, has been 
appointed manager of burner sales for 
Process Heating Company, Paramus, 
NJ. 


L M Miller has been promoted to 
the newly created position of sales 
manager for the aliphatic organic 
derivatives department of the Armour 
and Company Chemical Division. Mr 
Miller was formerly Eastern regional 
sales manager. He _ started with 
Armour as a chemical salesman in 
1951. 

Karl M Bierman, formerly manager 
of the Market Development Depart- 
ment succeeds Mr Miller as Eastern 
regional manager. Mr Bierman started 
with Armour in 1954 as a market 
analyst. 

Vance P Gregory, previously a 
technical representative in the Mar- 
ket Development Department, will 
succeed Mr Bierman as manager of 
the latter department. Mr Gregory 
has been in market development 
since 1955. 

E L Rhoads Jr, formerly product 
manager of derivatives, will work on 
special assignments under B W Gra- 
ham, division sales director. Mr 
Rhoads has been with the Company 
since 1951. 

The moves follow a recent con- 
solidation of the Armour Fatty Acids 
and Industrial Oils departments un- 
der one sales manager for both prod- 
uct lines. 


Sylvester Lyon 

Charles A Sylvester, for the last 
nine years supervisor of the dye 
properties division in the technical 
laboratory of the Du Pont Company’s 
Dyes and Chemicals Division, has 
been named assistant manager of the 
division’s trade relations section. 

Virgil D Lyon, a member of the 
dye properties group at the technical 
laboratory since 1949, succeeds Mr 
Sylvester as supervisor of that group. 
Both changes were effective June 1. 

Active for many years in the 
American Association of Textile 
Chemists and Colorists, Mr Sylvester 
currently is vice chairman of its 
executive committee on research and 
chairman of its technical committee 
on research. 


Beaven 


Robert P Beaven has been appointed 
New England sales manager for 
Dixon Chemicals, Bloomfield, NJ. 

Mr Beaven was formerly manager 
of chemical service and sales of Rum- 


ford Chemical Works, Rumford, RI. 
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Porter 


Everett L Porter has joined the 
sales force of Layton-Greenfield, Inc, 
Coatesville, Pa designers and manu- 
facturers of textile machinery, as a 
field sales engineer. 

Mr Porter has had considerable 
sales and machine design experience, 
having been associated for nine years 
with Rodney Hunt Machine Company 
as design and sales engineer and with 
Fairbanks Morse in a design en- 
gineering capacity. 


Herman R Thies, general manager 
of The Goodyear Tire & Rubber 
Company’s Chemical Division, re- 
ceived an honorary doctor of science 
degree from his alma mater, Phillips 
University, Enid, Okla during the 
university’s Golden Anniversary com- 
mencement service May 28. 

When the Goodyear Chemical Divi- 
sion was organized in 1948, Thies was 
appointed manager, and in January, 
1954, he became general manager. In 
this capacity, he directs all phases of 
activity concerning the various prod- 
ucts manufactured and sold by the 
division. 


Nopco Chemical Co has announced 
the appointments of Charles Lighthipe 
to the post of technical director of 
the company’s Industrial Laboratories 
and Ramsey Christian to the position 
cf director of the Industrial Develop- 
ment Laboratories. 
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EMKAY MANUFACTURES: 


® Emkabase 
Emkacide 
Emkafix 
Emkafol 
Emkagen 


® Emkalite 
® Emkalon 
® Emkalube 
® Emkanet 
® Emkanol 
® Emkapel 
® Emkapene 


© Emkaperm © Emkaterge ® Rexogel ®Rexopon  ® Rexoslip 


®Emkapon @ Emkawate © Rexogum © Rexoscour ® Rexowax 


®Rexobase ® Rexole 


® Rexobond 
®Emkatard ® Rexoclean 
® Emkatex ® Rexodull ® Rexolube 
® Emkatol M ® Rexofos ® Rexopene 


EMKAY CHEMICAL COMPANY 


319-25 Second St., Elizabeth, N. J. Elizabeth 2-7053 - 7695 


® Emkasize 
® Emkasol ® Rexolene 
® Rexoloid 
Emkalane 


Emkalar 
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